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SEQUENCE LISTING 

<110> Duvick, Jonathan P. 
Gilliam, Jacob T . 
Maddox, Joyce R. 
Rao,Aragula Gururaj 
Crasca, Oswald R. 
FolkertS, Otto 

<12 0> Ariino ?olyol Amine Oxiaase 

Polynucleotides and Related Polypeptides and Methods of "Jse 



<130> 1134R 

<150> US 60/092, 936 
<151> 1993-07-25 

<150> US 60/135, 35^ 
<151> 1959-05-21 

<150> US 09/352,159 
<151> 1999-07-1?. 

<150> US 09/352 , 168 
<151> 1999-C7-12 

<160> 53 

<17Q> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 372 

<212> DMA 

<213> Exophiala spinifera 
<220> 

<22l> misc_feature 

<222> (346) - - - (346) 

<223> n = A,T,C or G 



<400> 1 

gggccccggc g~tctcgtag gctgcgcgga 
gcttggactg ttgggaccac ttccgtcccg 
attgtcgatc gacgtcgatg ctggtatctc 
ggaggacgcc cgagaagcct tgttcgcgcc 
tgctatagta gcccaggata gaatttrccg 
gtgaaaatgt caaggtggga tacaaggttg 
ggaacacggc gc 



gttggtccca gacagacttt tgtcgtaccn 
ggtctccgac catgaaacag graatggacc 
cggcaaatga gatggggtca cagctcgatt 
accacggctt gtcccatacg aagactatct 
ccaatgcttg cttctcggcg ggaagaggtg 
tcggtaacga aaccancacc tttttgcttc 



50 
12C 
180 
240 
300 
350 
372 



<210> 2 
<21i> 132 
<212> DNA 

<213> Exophiala spinifera 

"~"'<Toc~'2 " 
gaatt^tccg ccaacgcttg ctectcggcg ggaagaggtg gtgaaaatgt caaggtggga 



60 
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tacaaggttg tcggtaacga aaccacca.cc ::t:tgc:.c ggaacacggc gcccgaggcc 
gatcgtactg tacagccgga tgccgactgc tcaattr.cag ccacgggggt gttgaggtgc 
ac 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Secrjence 
<220> 

<223> Designed oligonucleotide for 3' RACE, N2I965 



<400> 3 

tggtttcgtt accgacaacc ttgtatccc 

<210> 4 
<211> 2S 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide for* 5' RACE, 21968 
<400> 4 

gagitggccc cagacagact tttgtcgt 

<210> 5 

<211> 1389 

<212> DMA 

<213> Exophiala spinifera 

<220> 
<221> CDS 
<222> (1) 

<400> 5 
gee aac gtt gcg 
Asp Asn val Ala 
1 

gag acg gca cgc 
Glu Thr Ala Arg 
20 

gag gcg atg gat 
Glu Ala Met ASp 
35 

cec ggc agg acg 
Pro Gly Arg Thr 
50 

age aac caa age 
Ser Asn Gin Ser 
65 



gec gag etc cag 

2 



. . . (1386) 



gac gtg gta 
Asp Val Val 
5 

aaa gtc cag 
L-ys val Gin 



cgt gta ggg 
Arg Val Gly 

act ate aac 
Thr lie Asn 
55 

gaa gta tec 
Glu Val Ser 
70 

agg acg act 



gtg gtg ggc 
Val Val Gly 
10 

gec gCC ggt 
Ala Ala Gly 
25 

gga aag act 
Gly Lys Thr 
40 

gac etc ggc 
Asp Leu Gly 



aga ttg tut 
Arg Leu Phe 



gga aat tea 



get ggc ttg 
Ala Gly Leu 



cfcg tec tgc 
Leu Ser Cys 



ctg age gta 
Leu Ser Val 
45 

get gcg tgg 
Ala Ala Trp 
60 

gaa aga ttt 
Glu Arg Phe 
75 

ate cat caa 



age ggt ttg 
Ser Gly Leu 
15 

etc gtt ctt 
Leu Val Leu 
30 

caa tec gg 1 : 
Gin Ser Gly 



ate aat gac 
lie Asn Asp 



cat ttg gag 
His Leu Glu 
30 



gca caa gac 
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Gly Glu Leu Gin Arg Thr Thr Gly As:i Ser He His Gin Ala Gin Asp 
85 90 95 

ggt aca acc act. aca get cct tat ggt gac :cc ttg ctg age gag gag 
Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Sex - leu Leu Ser Glu Glu 
100 105 110 

get gca agt gca ctt ccg gaa c:c etc ccc gta tgg tct cag ctg ate 
Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu He 
115 12C 125 

gaa gag cat age cct caa gac etc aag gcg age cct cag gcg aag egg 
Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg 
130 135 140 

etc gac agt gtg age ttc gcg cac tac tg/t gag aag gaa eta aac ttg 
Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu 
145 150 155 160 

cct get gtt etc ggc gta gca aac cag ate aca egc get ctg etc ggt 
Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly 
165 170 175 

gtg gaa gec cac gag ate age atg ctt ttt etc acc gac cac ate aag 
Val Glu Ala His Glu Tie Ser Met Leu Phe Leu Thr Asp Tyr lie Lys 
180 185 190 

agt gec ace ggt etc agt aat att ttc teg gac aag aaa gac ggc ggg 
Ser Ala Thr Gly Leu Ser Asn Tie ?he Ser Asp Lys Lys Asp Gly Gly 
195 200 205 

cag tat atg cga tgc aaa aca ggt a tig cag teg att tgc eat gec arg 
Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser He Cys His Ala Met 
210 215 220 

tea aag gaa ctt gtt cca ggc tea gtg eae ere aac acc ccc gtc get 
Ser Lys Glu Leu Val Pre Gly Ser Val His Leu Asn Thr Pro Val Ala 
225 230 235 240 

gaa att gag cag teg gca tCC ggc tgt aca gta cga teg gee teg ggc 
Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly 
245 250 255 

gec gtg ttc cga age aaa aag gtg gtg gtt teg tta ccg aca acc ttg 
Ala val Phe Arg Ser Lys Lys Val Val val Ser Leu Pro Thr Thr Leu 
260 265 270 

cat ccc acc ttg aca ttt tea cca cct ctt ccc gec gag aag caa gca 
Tyr Pro Thr Leu Thr Phe Ser Pro Fro Leu ?ro Ala Glu Lys Gin Ala 
275 230 285 

ttg gcg gaa aat tct ate ctg ggc tac tat age aag ata gtc ttc gta 
Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val 
290 295 300 

tgg gac aag ccg tgg tgg cgc gaa caa ggc ti zc ccg ggc gtc etc caa 

"^rp~Xsl>""Lys"""?To'"Trp '"Trp " Arg " Glu Glh" Gly Phe Ser Gly Val Leu "Gin 

305 310 315 320 

3 
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[g]025 



teg sgc tgt 
Ser Ser Cys 



gat cga caa 
Asp Arc Gin 



aag tgg tec 
Lys Trp Ser 
355 

caa etc cgc 
Gin Leu Arg 
370 

gec aac gtg 
Ala Asn val 
385 

get ccg age 
Ala Pro Ser 



ccg etc aga 
Ala Leu Arg 



tct tta gtt 
Ser Leu Val 
435 

cga ggt get 

Arc Gly Ala 
450 

tag 



gac ccc a;c 
Asp Pro lie 

tgg Ccc ant 
Trp Ser lie 
340 

caa cag tec 

Gin Gin ser 



gca gec tac 
Ala Ala Tyr 



ere gaa arc 
leu Glu lie 
390 

gec gtc tat 
Ala Val Tyr 
405 

acg ccg ttc 
Thr Pro ?he 
420 

tgg aaa ggg 
Trp Lys Gly 



gca gaa gtt 
Ala Glu Val 



tea ttt gec 
Ser Phe Ala 



acc tgt trc 
Thr Cys Phe 
345 

aag cag gta 
Lys Gin Val 
360 

gag aac gec 
Glu Asn Ala 
375 

gag teg teg 
Glu Trp Ser 



ggg ctg aac 
Gly Leu Asn 



aag agt gtt 
Lys Ser Val 
425 

tat atg gaa 
Tyr Men Glu 
440 

gtg get age 
Val Ala Ser 
455 



aga gat acc 
Arg Asp Thr 
330 

atg gtc gga 
Met Val Gly 



eg?, caa aag 
Arg Gin Lys 



ggg gec caa 
Gly Ala Gin 
3S0 

aag cag cag 

Lys Gin Gin 
395 

gat etc ate 
Asp Leu lie 

cat tee gtt 
His Phe Val 



ggg gec ata 
Gly Ala lie 



ctg gtg cca 
Leu Val Pro 
460 



age ate gac 
Ser lie Asp 
335 

gac ccg gga 
Asp Pro Gly 
350 

tct gtc tgg 
Ser Val Trp 
365 

gtc cca gag 
Val Pro Glu 



tat ;;c caa 
Tyr Phe Gin 



aca ctg ggz 
Thr Leu Gly 

gga acg gag 
Gly Thr Glu 
430 

cga teg ggt 
Arg Ser Gly 
445 

gca gca 
Ala Ala 



gtc ::003 
Val 



egg 1056 
Arg 



gac 1104 
Asp 



eeg 1152 
Pro 

gga 1.200 

Gly 

400 

tec i.246 
Ser 



acg I29o 
Thr 



caa 1344 
Gin 



1335 



1389 



<210> 6 
<211> 462 
<212> PRT 

<213> Hxcphiala spinifera 



<400> 6 

Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu 

15 10 15 

Glu Thr Ala Arg Lys Val Gin Ala Ala Gly leu Ser Cys Leu Val Leu 

20 25 30 

Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 

35 40 45 

Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn Asp 

50 55 60 

Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu Glu 
65 70 75 80 

Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Gin Ala Gin Asp 

85'" SC " S5 

Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu 

4 
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100 105 110 

Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu Tie 

115 120 125 

Glu Glu His Ser leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg 

130 135 140 

Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu 
145 150 155 160 

Pro Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg Ala Leu Leu Gly 

165 170 175 

Val Glu Ala His Glu lie Ser Met Leu Phe Leu Thr Asp Tyr lie Lys 

180 185 190 

Ser Ala Thr Gly Leu Ser Asn lie Phe Ser Asp Lys Lys Asp Gly Gly 

195 200 205 

Gin Tyr Kez Arg Cys Lys Thr Gly Met Gin Ser lie Cys His Ala Met 

210 215 220 

Ser Lys Glu Leu Val Pro Gly Ser Val His L&u Asn Thr Pro Val Ala 
225 230 235 240 

Glu lie Glu Gin Ser Ala Ser Gly Cys rhr Val Arg Ser Ala Ser Gly 

245 253 255 

Ala Val Fhe Arg Ser Ly£ Lys Val Val Val Ser Leu Pro Thr Thr Leu 

260 265 270 

Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala 

275 230 285 

Leu Ala Glu As- Ser lie Leu Gly Tyr Tyr Ser Lys lie Val Phe Val 

290 295 300 

Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu Gin 
305 310 315 320 

Ser Ser Cys Asp Pro lie Ser Phe Ala Arg Asp Thr Ser Tie Asp Val 

325 330 335 

Asp Arq Gin Trp Ser lie Thr Cys Phe Kec Val Gly Asp Pro Gly Arg 

340 345 350 

Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp 

355 360 365 

Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu fro 

370 375 380 

Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin 'Vyr Phe Gin Gly 
385 390 355 400 

Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser 

405 410 415 

Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr 

420 425 430 

Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly Gin 

435 440 445 

Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
450 455 460 

<210> 7 

<211> 1442 

<212> DXA 

<213> Exophiala spinifera 

<220> 

<221> CDS 

<222> (1) . . . (646) 

<221> intron 

<222> (64'7)"77".T6"99) ' 
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E]027 



<22l> CDS 

<222> (700) . . . (1439 ) 
<4C0> 7 

gac aac gtt gec gac ctg gta gtg gtg ggc get ggc ttg age ggt ttg 48 

Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly leu Ser Gly Leu 

15 10 15 

gag acg gca cgc aaa etc cag gec gec ggt ctg zee tgc etc get etc 96 

Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val Leu 

20 25 30 

gag gcg a tg gat eg: g~a ggg gga aag act etc age g _a caa teg ggt 144 

Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 

35 -10 45 

ccc ggc agg acg act ate aac gac ccc ggc get gcg tgg ate aat gac 192 

Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ale Ala Trp He Asn Asp 

SO 55 60 

age aac caa age gaa gta tec aga ttg ttt cad aga ttt cat ttg gag 240 

Ser Asn Gin Ser Glu val Ser Arg Leu Phe Glu Arg Che Kis Leu Glu 

65 70 75 80 

ggc gag c:c cag agg acg acz gga aat :ca ate cat caa gca caa gac 283 

Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin Asp 

85 90 95 

ggt aca acc act aca get cct tat ggt gac tec ttg ctg age gag gag 33 6 

Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu 

100 105 110 

gtt gca agt gca ctt gcg gaa etc etc ccc gta tgg tct cag ctg ate 3S4 

Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu He 

115 120 125 

gaa gag cat age ctt caa gac etc aag gcg age cct cag gcg aag egg 432 

Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg 

130 135 140 

ccc gac agt gtg age ttc gcg cac tac tgt gag aag gaa eta aac ttg 480 

Leu Asp Ser val ser Pie Ala His Tyr Cys Glu Lys Glu Leu Asn Leu 

145 150 155 160 

cct get get etc ggc gta gca aac cag ate aca cgc get ctg etc ggt 52S 

Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly 

155 170 175 

gtg gaa gec cac gag ate age atg ctt ttt etc acc gec tac ate aag 576 

Val Glu Ala His Glu lie Ser Met Leu Phe Leu Thr Asp Tyr He Lys 

180 1S5 190 

agt gec acc ggt etc agt aat att ttc teg gac aag aaa gac ggc ggg 624 

Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly 

195 200 205 

cag tat" gtg cga "'tgc'"£aa~aca"sf gtgcgtgtgg t'gtc^^cfc"ca~cjgtgggggac S76" 
Gin Tyr Val Arg Cys Lys Thr 

6 
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210 215 

tcgtctccca gtggtcattc cag gt atg cag teg act cgc cat gcc atg cca 729 

Gly Met Gin Ser lie Cys His Ala Met Ser 
220 " 225 

a^g gaa ctt gtt cca ggc tea gtg cac ccc aac acc ccc gcc get gaa 776 
Lys Glu Leu Val Pro Gly Ser Val His Leu Asr. Thr Pro Val Ala Glu 
23C 235 240 

acc gag cag teg gca tec ggc cgc aca gta cga ccg gcc teg ggc gcc 324 
lie Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala 
245 250 255 

gzg zee cca dgc aaa. aag gzg gtg gtt teg tta ccg aca acc ttg tat 672 
Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr 
260 265 270 

ccc acc ctg aca ttt tea cca ccc etc ccc gcc gac aag caa gca ttg 920 
Pro Thr Leu Thr ?he Ser Pro Pro Leu Pro Ala Glu Lys Glr Ala Leu 
275 230 235 

gcg gaa aat tct ate ctg ggc tac tat age aag ata gtc etc gta egg 968 
Ala Glu Asn Ser iLe Leu Gly Tyr Tyr Ser Lys lie Val ?he Val Trp 
290 295 300 305 

cac aag ccg- teg tgg cgc gaa caa ggc ttc teg ggc gtc etc caa teg 1016 
Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser 
310 315 320 

age tgt gac ccc ate tea ttt gee aga gat acc age ate gac gtc gat 1064 
Ser Cys Asp Pro lie Ser Phe Ala Arg Asp Thr Ser lie Asp Val Asp 
325 330 335 

cga caa tgg tec att acc tgt etc atg gtc gga gac ccg gga egg aag 1112 
Arg Gin Trp Ser lie Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys 
340 345 350 

tgg tee caa cag tec aag cag gta cga caa aag tct gtc tgg gac caa ] 160 

Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin 
355 360 365 

etc cgc gca gcc tac gag aac gcc ggg gcc caa gtc cca gag ccg gcc ]208 
Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala 
370 375 380 385 

aac gtg etc gaa ate gag tgg teg aag cag cag tat ttc caa gga get ] 255 

Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala 
390 395 400 

ccg age gcc gtc tat ggg ctg aac gat etc acc aca ctg ggc teg gcg 1304 
Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu lie Thr Leu Gly Ser Ala 
405 410 415 

etc aga acg ccg ttc aag agt gtt cat ttc gtt gga acg gag acg tct 1352 
Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser 

C20 425 43C . 

7 
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tta git tug aaa ggg t&z atg gaa egg gcc ata cga teg ggt caa cga 

Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg ser Gly Gin Arg 

435 £40 445 

ggt get gca gaa gcc gtg gcz age ctg gng cca gca gca tag 

Gly Ala Ala Glu Val Val Ala Ser Leu val Pro Ala Ala 

450 455 460 



<210> 8 
<211> 462 
<212> PRT 

<213> Exophiala spinifera 
<4C0> 8 

Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly .en 

1 S 10 15 

Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val Leu 

20 25 30 

Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 

35 40 45 

?rc Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn Asp 

5tT 55 60 

Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu Glu 
65 70 75 80 

Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Cln Ala Gin Asp 

85 90 95 

Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser leu Leu Ser Glu Glu 

1D0 105 110 

Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Glr. Leu He 

115 120 125 

Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg 

130 135 140 

Leu Asp Ser Val Ser ?he Ala His Tyr Cys Glu Lys Glu Leu Asn Leu 
145 150 155 160 

Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly 

165 170 175 

Val Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He Lys 

ISO 185 190 

Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly 

195 200 205 

Gin Tyr Val Arg Cys Lys Thr Gly Met Gin Ser He Cys His Ala Met 

210 215 220 

Ser Lys Glu Leu Val ?ro Gly Ser Val His Leu Asn Thr Pro Val Ala 
22S 230 235 240 

Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly 

245 250 255 

Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu 

260 265 270 

Tyr Pro Thr Leu Thr Phe Ser Pre Pro Leu Pro Ala Glu Lys Gin Ala 

275 280 285 

Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He val Phe Val 

290 295 30C 

Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu Gin 
3 OS ^ 310 315 320 

Ser Ser Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp Val 

- - T25 " — ■ -yyo' ^3-5 

Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pro Gly Arg 
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340 345 350 







Ser 


Gin 


Gin 


Ser 


Lys 


Gin 


val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 


Asp 






3 5 5 










360 










365 








Gin 


lea 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


A_ a 


Gly Ala 


Gin 


val 


Pro 


Glu 


Pro 




373 










375 










360 










Ala 


Asn 


Val 


Leu 


Glu 


lie 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


Gly 


3 35 










39 0 










395 










400 


Ala 


Pro 


Ser 


Ala 


val 


Tyr 


Gly 


Leu 


Asn 


Asd 


Leu 


He 


Thr 


Leu 


Gly 


Ser 










405 










410 










415 




Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


Lys 


Ser 


Val 


Hi a 


Phe 


Val 


Gly 


Thr 


Glu 


Thr 








420 










425 










430 








Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Met 


Glu 




Ala 


lie 




Ser 


G" v 


Gin 






435 










44 0 










445 








Arg 


Gly 


Ala 


Ala 


Glu 


Val 


Val 


Ala 


Ser 


Leu 


val 


Pro 


Ala 


Ala 








45C 










455 






















< " 


I0> 


9 




























<211> 


458 






























12> 


P3.T 




























<213> 


Exopaiala spini: 






















<400> 


9 




























Asn 


vai 


Ala 


Asp 


Val 


Val 


Val 


val 


\j ± y 




G" v 


Leu 


Ser 


Glv 


Leu 


]_ 








5 










i n 

J. u 










15 






Thr 


Ala 


Arg 


Lys 


Val 


Gin 


1 , . ~ o 




^1 


-^£U 






_ 


Val 


_ eu 








20 










2 5 










3 0 






Pin 
\j -L LI 


Ala 


Ken 


Asp 


Arg 


Val 


Gly 


Glv 


Lys 


Tnr 


Leu 


Ser 


Val 


Gin 


Ser 


G] y 






35 










A f\ 
ft -J 




















Gly 


Arg 


Thr 


Thr 


lie 


Asl 


Asp 


Leu 


ijxy 


>\±a 


Ala 


T ro 


lie 


A sn 


A Sp 




SO 










55 




















Ser 


Asn 


Gin 


Ser 


Glu 


Val 


Ser 


a - g 


Leu 




H 1 1 1 
-L U. 


^ g 




His 


Leu 


Glu 












70 










7 ^ 










ft 0 


^-y 


Glu 


Leu 


Gin 


Arg 


Thr 


'Thr 


x y 


Asn 


C" v 


j- j.e 


U i c 
ni o 


Pin 
















85 










Q 0 










9 5 




^-y 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 






Asp 


C r~ 


















100 










105 










110 






Val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 


Leu 


Leu 


Pro 




iL P 


Ser 


Gin 


Leu 


He 






115 










120 










125 








Glu 


Glu 


His 


Ser 


Leu 


Gin 


Asp 


Leu 


Lys 


A " A 


Ser 


Pro 


Gin 


Ala 


Lys 


A^a 




130 










135 










14 0 










"* eu 


Asp 


Ser 


Val 


Ser 


Phe 


Ala 


Hl3 


l y l. 


Lys 


m n 


Lys 


Glu 


Leu 


Asn 


Leu 


145 










150 










1 5 n 

-1 > -r> 










160 


Pro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 


Asn 


Gin 


x le 


Tnr 


Ar o 


Ala 


Leu 


Leu 


Glv 










165 










170 










175 




Val 


Glu 


Ala 


HIS 


Glu 


lie 


Ser 


Met 


Leu 


Phe 


Leu 


Thr 


ASp 


Tvr 


He 










180 




















«- ? U 






Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


He 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 






195 










200 










205 








Gin 


Tyr 


Val 


Arg 


Cys 


Lys 


Thr 


Gly 


Ala 


Cys 


Gly 


Val 


Val 


Ser 


Gly 


Gly 




210 










215 










22C 










Gly 


Leu 


Veil 


Ser 


Gin 


Trp 


Ser 


Phe 


Gin 


Val 


Cys 


Ser 


Arg 


?he 


Ala 


Met 


225 










23C 










235 










240 


pro 


Cys 


Gin 


Arg 


Asn 


Leu 


Phe 


Gin 


Ala 


Gin 


Cys 


Thr 


Ser 


Thr 


Pro 


Pro 










245 










250 










255 




Ser 


Leu 


Lys 


Leu 


Ser 


Ser 


Arg 


His 


Pro 


Ala 


Val 


Gin 


Tyr 


Asp 


Arg 


Pro 








260 










265 










270 






Arg 


Ala 


Pro 


Cys 


Ser 


Glu 


Ala 


Lys 


Arg 


Trp 


Trp 


Phe 


Arg 


Tyr 


Arg 


Gin 






275 










280 










285 
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Pro Cys lie Pro Pro His ?he His His Leu Phe Pro Fro Arg Ser Lys 

290 295 300 

His Trp Arg Lys lie Leu Ser Trp Ala Thr lie Ala Arg Ser Ser Tyr 
305 310 315 32C 

Glv Thr Ser Arg Gly Giy Ala Asa Lys Ala Ser Arg Ala Ser Ser Asn 

325 330 335 

Arg Ale Val Thr Pro Ser His Leu Pro Glu Lie Pro Ala Ser Thr Ser 

340 345 350 

lie Asp Asn Gly Pro Leu Pro Val Ser Trp Ser Glu Thr Arg Asp Gly 

355 360 365 

Ser Gly Pro Asn Ser Pro Ser Arg Tyr Asp Lys Ser Leu Ser Gly Thr 

370 375 380 

Asn Ser Ala Gin Pro Thr Arg Thr Pro Gly Pro Lys Ser Gin Ser Arg 
385 390 395 40G 

Pro Thr Cys Ser Lys Ser Ser Gly Arg Ser Ser Ser lie Ser Lys Glu 

405 410 4:5 

Leu Arg Ala Pre Ser Met Gly Thr He Ser Ser His Trp Val Arg Arg 

420 4?5 430 

Ser Glu Arg Arg Ser Arg Val Phe lie Ser Leu Glu Arg Arg Arg Leu 

435 440 445 

Phe Gly Lys Gly He Trp Lys Gly Pro Tyr 
450 455 

<210> 10 
<211> 1392 
<212> DMA 

<213> Exophiala spinifera 

<220> 

<221> CDS 

<222> (1) . - . (1389) 

<221> misc_feature 
<222> (1) - - - (3) 

<223> Extra lysine in K: trAPAO 
<4C0> 10 

aaa cac aac gzt gcg sac gtg gta gtg gtg g^c get ggc zzg age ggt 48 
Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
15 1C 15 



rtg gag acg gca cgc aaa gtc cag gec gec ggt ctg zee tgc etc gtt 
Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
20 25 30 



96 



ctt gag gcg atg gat cgt gta ggg gga aag act ctg age gta caa teg 144 

Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 

35 40 45 

ggt ccc ggc agg acg act ate aac gac etc ggc get gcg tgg ate aat 192 

Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 

50 55 60 

gac age aac caa age gaa gta teg aca ttg ttt gaa aga ttt cat ttg 240 

Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 

65 70 75 30 

gag ggc gag etc cag agg acg ^c: gga aat tea ate cat caa gca caa 238 

10 
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Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He Kis Glr. Ala Gin 
35 90 95 

gac gyt aca acc acc aca get cct tar. ggt gac tec ttg ctg age gag 336 
Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser leu Leu Ser Glu 
100 105 HQ 

gag ctt cca age gca ctt gcg gaa etc etc cec gta tag tct eag erg 384 
Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 120 125 

ate gaa gag cat age ctt caa gac etc aag gcg age cct cag gcg aag 432 
ric Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys 
130 135 140 

egg etc gac act gtg age tee gcg cac :ac tgt gag aag gaa ct:a aac 480 
Arg leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn 
145 ISO 155 160 

ttg cct get gtt etc ggc gta gca aac cag ate aca cgc get ctg etc 528 
Leu Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu 
165 170 175 

Sgt Sftg gsa gec cac gag arc age atg ctt ttt etc acc gac tac ate 576 
Gly Val Glu Ala His Glu He Ser Met: Leu Phe Leu Thr Aso Tvr He 
180 185 190 

aag agt gec acc ggt etc agt aat att tec zcg gac aag aaa gac ggc 624 
Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Aso Gly 
195 200 205 



ggg cag tat atg cga tgc aaa aca ggt atg cag teg att tgc cat gec 572 
Gly Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser lie Cvs His Ala 
210 215 220 

atg tea aag gaa ctt gtt cca ggc tea gtg cac etc aac ace cec gte 720 
Ket Ser Lys Glu Leu Val Pro Gly Ser Val Kis Leu Asn Thr Pro Val 
225 230 235 240 

get gaa att gag cag teg gca tec gge tgt aca gta ega teg gec teg 7 63 

Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 

245 250 " 255 

ggc gec gtg ttc cga age aaa aag gtg gtg gtt teg tta ccg aca acc Sifi 
Gly Ala Val Phe Arg ser Lys Lys val Val val Ser Leu Pro Thr Thr 
260 265 270 

ttg tat cec acc ttg aca ttt tea cca cct ctt cec gec gag aag eaa 864 
Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
2^5 280 285 

gca ttg gcg g&a aat tot ate ctg gge tac tat age aag ata gte ttc 912 
Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tvr Ser Lys He Val Phe 
290 295 300 



gta tgg'gac aag" ccg tgg ~t~gg "cgc"gaa~ caa ggc t tc t c g" g cfc - g~t c ' etc" 9"60" 

Vail Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 

11 
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305 310 315 32C 

caa ccg cgc Lgt gac ccc ate :cd ttt gec aca gat acc age ate gae 1008 
Gin Ser Ser Cys Asp Pro lie Ser Phe Ala Arg Asp Thr Ser lie Asp 
325 330 335 

gtc gat cga caa tgg Ccc att acc tgc ;tc ate gec gga gac ccg gga 1056 
Val Asp Arg Gin Trp Ser lie Thr Cys Phe Vet Val Gly Asp Pro Gly 
340 345 350 

egg aag tgg ccc caa cag :cc aag cag eta cga caa aag ten gtc tgg 1104 
Arg Lys Trp Ser Sin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
355 360 355 

gac caa etc cgc gca gec tac gag aac gec ggg gec caa gtc cca gag 1152 
Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu 
370 375 360 

ccg gec aac gtc etc caa ate gag tgg teg aag cag cag tat ttc caa ^200 
Pro Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr ?he Gin 
335 390 39S 40C 

gga get ccg age gec gtc tat ggg ctg aac gat etc ate aca ctg ggz 1248 
Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu lie Thr Leu Gly 
405 410 415 

teg gcg etc aga acg ccg ttc aag agt gtt cat ttc gtt gga acg gag ]255 
Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 
420 425 430 

acg tec tea gtt tgg aaa ggg tat acg gaa ggg gee ata cga teg ggt 1344 
Thr Ser Leu Val Trp Lys Gly Tyr Ket Glu Gly Ala lie Arg Ser Gly 
435 440 445 

caa cga ggc get gca gaa gtt gtg gcr age ctg gtg cca gca gca ]3S9 
Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
450 455 460 

tag !3S2 

<210> 11 
<21X> 463 
<212> PRT 

<213> Exophiala spinifera 
<4C0> 11 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 

1 5 10 15 

Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 

20 25 3C 

Leu Glu Ala Met Asp Arg val Gly Gly Lys Thr Leu Ser val Gin Ser 

35 40 45 

Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn 

50 55 60 

Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 "C 75 80 

Glu Gly Glu Leu Gin Arg Thr "' Th'^GTy "Asr/"Ser' fl^ His Gin Ala" Glh 
85 90 95 

12 
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2)034 



Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Scr 


Glu 






100 










105 










110 






GlU 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 


Leu 


Leu 


Pro 


Val 


Trp 


Ser 


Gin 


L^u 






115 










120 










125 








He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 


Asp 


Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 




130 










135 










140 










Arg 


Leu 


ASp 


Ser 


val 


Ser 


Phe 


Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asa 


145 










150 










155 










160 


Leu 


Pro 


Ala 


Val 


Leu 


Gly Val 


Ala 


Asr. 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 










165 










170 










175 




Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


ser 


Ket 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 








180 










135 










19 0 






Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


Lis 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 






195 










200 










205 








Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 


Gly 


Met 


Gin 


Ser 


He 


Cys 


Mis 


Ala 


210 










215 










220 










Ket 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


225 








230 










23S 










240 


Ala 


Glu 


lie 


Glu 


Gin 


Ser 


Ala 


Ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 










245 










250 










255 




Gly 


Ala 


val 


Phe 


Arg 


Ser 


Lys 


Lys 


Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 








260 










265 










270 






Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


Fro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 






275 










280 










285 








Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 


Leu 


Gly 


Tyr 


Tyr 


Ser 


Lys 


lie 


Val 


Phe 




290 










295 










300 










Val 


Trp 


ASp 


Lys 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


305 










310 










315 










320 


Gin 


Ser 


Ser 


Cys 


Asp 


Fro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Asp 










325 










330 










335 




Val 


Asp 


Arg 


Gin 


Trp 


Ser 


He 


Thr 


Cys 


Phe 


Xe: 


Val 


Gly 


Asp 


Pro 


Gly 








340 










345 










350 






Arg 


Lys 


Trp 


Ser 


Gin 


Glr. 


Ser 


Lys 


Gin 


Val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 






355 










360 










365 








Asp 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


Ala 


Gly Ala 


Gin 


Val 


Pro 


Glu 




370 










375 










330 










Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


385 




















395 










400 


Gly 


Ala 


Pro 


Ser 


Ala 


val 


Tyr 


Gly 


Leu 


Asn 


Asp 


Leu 


He 


Thr 


Leu 


Gly 










405 










410 










415 




Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


Lys 


Ser 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 








420 










425 










430 






Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Met 


Glu 


Gly 


Ala 


He 


Arg 


Ser 


Gly 






435 










440 










445 








Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 


Val 


Ala 


Ser 


Leu 


val 


pro 


Ala 


Ala 





450 455 460 



<210> 12 
<2Xl> 34 
<212> DKA 

<213> Artificial Sequence 
<22C> 

<2 23> Priir.er sequence designed for cloning DNA into 
expression vectors, N23256 



<40C> 12 

13 
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ggggaattca aagacaacgc tgcggacg-g gtag 3 4 

<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> Primer sequence designed for cloning DNA into 
expression vectors, M23259 



<40G> 13 

^gQ^cggccg cctatgctgc tggcaccagg ctag 34 

<210> 14 
<2L1> 29 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> Designed oligonucleotide for 3' RACE , N21965 
<400> 14 

tggctC-cgtt accgacaace ttgtatccc 23 

<210> IS 
<2il> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide for 5' race, K2156S 
<400> 15 

gagttggtcc cagacagact cttgtcgt 28 





<210> 


16 






<211> 


1673 






<212> 


DNA 






<213> 


Exophiala spir.ifera 






<220> 








<22i> 


sic peptide 






<222> 


(1) . . . (267) 






<223> 


yeast alpha mating factor secretion 


signal . 




<221> 


CDS 






<222> 


(1) . . . (1662) 








16 




atg 


aga tot 


cct tea att ttt act get gtt tta ttc 


oca gca 


Met 


Arg Phe 


Pro Ser He Phe Thr Ala Val Leu Phe 


Ala Ala 



c tec 4g 

r Ser 

-35 -80 -75 

gca tta get get cca gtc aac act aca aca gaa cat gaa acg gca caa 95 
" ATa~~Ceu~ Ala AIa""Pr o ^aU"^M~TOr^hY"Th:r " G I u " K$V ' "G 1 u~ ™r"HTa~Gl"n ' 
-70 -65 -60 

14 
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att ccg get gaa get gtc ate ggc tac tea gat tea gaa ggg gat etc 
He Fro Ala Glu Ala Val He Gly Tyr Ser Asp Leu Glu Gly Asp Phe 
-55 -50 -45 

gat gtt get gtt ttg cca ttt tec aac age aca sat aac ggg tta ttg 
Asp Val Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asa Gly Leu Leu 
-40 -35 -30 

ttt ata aat act act att gec age att get get aaa gaa gaa ggg gta 
Phe He Asn Thr Thr He Ala Ser He Ala Ala Lys Glu Glu Gly Val 
-25 -20 -15 -10 

tct etc gag aaa aga gag get gaa get gaa ttc aaa gac aac gtt gcg 
Ser Leu Glu Lvs Arg Glu Ala Glu Ala Glu Phe Lys Asp Asn Val Ala 

-5 15 

cac gtg gta gtg gcg ggc get ggc ttc age ggt ttg gag acg gea cgc 
Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg 
10 15 20 

aaa gtc cag gec gec cgt ctg tec tgc etc gtt ctt gag gcg atg gat 
Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp 
25 30 35 

cgt gta ggg gga aag act ctg age gta caa teg ggt ccc ggc agg acg 
Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr 
40 45 SO 55 

act ate aac gac etc ggc get gec zgg ate aat gae age aac caa age 
Thr He Asn Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser 
60 65 70 

gaa gta tec aga ttg ttt gaa aga ttc cat ttg gag ggc gag etc cag 
Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin 
75 8G 85 

agg acg act gga aat tea ate cat caa gea caa gac ggt aca acc act 
Arg Thr Thr Gly Asn Ser He Kis Gin Ala Gin Asp Gly Thr Thr Thr 
90 * 95 100 

aca get cct tat ggt gac tec ttg ctg age gag gag gtt gca agt gca 
Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala 
105 HO 115 

ctt gcg gaa etc etc ccc gta tgg tct cag ctg ate gaa gag cat age 
Leu Ala Glu Leu Leu Fro Val Trp Ser Gin Leu He Glu Glu His ser 
120 125 130 135 

ctt caa g&c etc aag gcg age cct cag gcg aag egg etc gac agt gtg 
Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val 
140 145 150 

age ttc gcg cac tac tgt gag aag gaa eta sac ttg cct get ctt etc 
Ser Phe Ala His 'Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu 
155 160 165 



ggc gta gca aac cag ate aca cgc get ctg etc ggt gtg gaa gec cac 

15 
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Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly Val Glu Ala His 
170 175 180 

gag acc age atg ctt tct etc acc gac cac ate aag ag- gec acc eg- 364 
Glu He Ser Met Leu ?he Leu Thr Asp Tyr lie Lys Ser Ale Thr Gly 

135 190 195 

ttc age aac ate etc teg gac aag aaa gac ggc ggg cag tat atg cga 912 
Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg 
200 205 21C 215 

tgc aaa aca ggt acg cag teg att tgc cat gec atg tea aag gaa ctt 960 
Cys Lys Thr Gly Kec Gin Ser He Cys His Ala Met Ser lys Glu Leu 
220 225 230 

g/tt cca ggc tea gtg cac etc aac acc tec gtc get gaa act gag cag 1C3& 
Val ?ro Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin 
235 240 245 

teg gca tec ggc tgt aca gca cga teg gec teg ggc gec gtg ttc cga 1C56 
Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg 
250 255 260 

age aaa aag gtg gtg get teg tta ceg aca acc ctg cat c:c acc ttg 1104 
Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu 
265 " 270 275 

aca ttt tea cca ccc ctt ccc gec gag aag caa gca t eg gcg gaa aac 1152 
Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn 
230 285 290 295 

tct ate ctg ggc tac tat age aag ata gtc ttc gta tgg gac aag ceg 1200 
Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp A-Sp Lys Pro 
300 305 310 

tgg tgg cgc gaa caa ggc ttc teg ggc gtc etc caa teg age tgc gac 1246 
Trp Trp Arg Glu Gin Gly Phe Ser Gly val Leu Gin Ser Ser Cys Asp 
315 320 325 

ccc ate tea ttt gec aga gat acc age ate gac gtc gat cga caa tgg 12 96 

Pro He Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp 
330 335 340 

tec att acc tgt ttc atg gtc gga gac ccg gga egg aag tgg tec caa 1344 
Ser He Thr Cys Phe "Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin 
345 350 355 

cag :cc aag cag gta cga caa aag tct gtc tgg gac caa etc cgc gca J 392 

Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala 
360 365 370 375 

gec tac gag aac gec ^gg gec caa gtc cca gag ccg gec aac gtg etc ]440 
Ala Tyr Glu Asr. Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu 
38C 385 390 

gaa ate cag tgg teg aag cag cag tat ttc caa gga get ccg age gec 1438 
""Glu"'iI'e"GTu" Trp Ser' Lys GTn~Gln~ Ty~Pne~GTn"'"GlY~A 

395 400 4C5 

16 
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gtc ~at ggg ctg aac gat etc ate aca ctg ggt Leg gcg etc aga acg 
Val Tyr Gly Leu Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr 
<L1D 415 420 

ccg ttc aag age gtt cat ttc gtt gga acg gag acg tct tta gtt tgg 
Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp 
42S 430 435 

aaa ggg tat atg gaa ggg gec ata cga teg ggt caa cga ggt get gca 
Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala 
440 " 445 450 455 

gaa gtt gtg get age ctg gtg cca gca gca taggeggecg c 
Glu Val Val Ala Ser Leu Val Pro Ala Ala 
46Q 465 



<210> 17 
<2Z1> 554 
<212> PRT 

<213> Exophiala spmifera 
<220> 

<22±> SIGNAL 
<222> (!)-,- (89) 



<400> 17 



Met 


Arg 


Phe 


Pro 


Ser 


He 


Phe 


Thr 


Ala 


Val 


Leu 


Phe 


Ala 


Ala 


Ser 


Ser 










-85 




















-75 




Ala 


Leu 


Ala 


Ala 


Pro 


Val 


Asn 


Thr 


Thr 


Thr 


Glu 


Asp 


Glu 


Thr 


Ala 


Gin 








-70 










-65 










-60 






lie 


Pro 


A3, a 


Glu 


Ala 


val 


He 


Gly 


Tyr 


Ser 


Asp 


Leu 


Glu 


Gly 


Asp 


Phe 






-55 










-50 


















Asp 


Val 


Ala 


Val 


Leu 


Pro 


Phe 


Ser 


Asn 


Ser 


Thr 


Asn 


Asn 


Gly 


Leu 


Leu 




-4 0 










-35 










-30 










Phe 


He 


Asn 


Thr 


Thr 


He 


Ala 


Ser 


He 


Ala 


Ala 


Lys 


Glu 


Glu 


Gly 


val 


-25 










-20 










-15 










-10 


Ser 


Leu 


Glu 


Lys 


Arg 


Glu 


Ala 


Glu 


Ala 


Glu 


Phe 


Lys 


Asp 


Asn 


val 


Ala 


Asp 


Val 


val 


val 


-5 
Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


L&u 


Glu 


Thr 


Ala 


Arg 






10 










15 










20 








Lys 


Val 


Gin 


Ala 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


Vel 


Leu 


Glu 


Ala 


Met 


Asp 


25 










30 










35 










Arg 


Val 


Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


Val 


Gin 


Ser 


Gly 


Pro 


Gly 


Arg 


Thr 


40 










45 










50 










55 


Thr 


lie 


Asn 


Asp 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 


Asp 


Ser 


Asn 


Gin 


Ser 










60 










65 










70 




Glu 


val 


Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


Kis 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 








75 










80 










85 






Arg 


Thr 


Thr 


Gly 


Asn 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Gly 


Thr 


Thr 


Thr 




9C 










95 










100 








Thr 


Ala 


Pro 


Tyr 


Gly 


ASp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 




105 










110 










115 










Leu 


Ala 


Glu 


Leu 


Leu 


?ro 


Val 


Trp 


Ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


120 




















130 










135 


Leu" 


"Gin 


"Asp "Leu 


-ys 


Ala 


Ser 


Pro 


Gin 


Ala- 


Lys 


■Arg 


-Leu- Asp-S-er-Vai- 










140 










145 










150 
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Ser 


?he 


Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asa 


Leu 


Pro 


Ala 


Val 


Leu 








155 










160 










165 






Gly 


Val 


Ala 


Asn 


Glr. 


He 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 






170 










175 










180 








Giu 


lie 


Ser 


Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 




185 










190 










195 










Lsu 


Ser 


Asn 


He 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


200 










205 










210 










215 


Cys 


Lys 


Thr 


Gly 


Met 


Gin 


Ser 


He 


Cys 


His 


Ala 


Met 


Ser 


Lys 


Glu 


Leu 










220 










225 










230 




val 


Pre 


Gly 


Ser 


val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Giu 


lie 


Glu 


Gin 


















240 










245 






Ser 


Ala 


Ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 






250 










255 










260 








Ser 


Lys 


Lys 


Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 




265 










270 










275 










Thr 


Phe 


Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Giu 


Asn 


280 










285 










290 










295 


Ser 


He 


Leu 


Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


Val 


Phe 


Val 


Trp 


Asp 


Lys 


Pro 










300 










305 










310 




Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 








315 










320 










325 






Pro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Asp 


Val 


Asp 


Arg 


Gin 


Trp 






330 










335 










340 








Ser 


Tie 


Thr 


Cys 


Phe 


Met 


Val 


Gly 


Asp 


Pro 


Gly 


Arg 


Lys 


Trp 


Ser 


Gin 




345 










350 










3S5 










Gin 


Ser 


Lys 


Gin 


Val 


Arg 


Gin 


Lys 


Ser 


val 


Trp 


ASp 


Gin 


Leu 


Arg 


Ala 


360 










365 










370 










37 5 


Ala 


Tyr 


Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 










380 










385 










390 




Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


■Tyr 


Phe 


Gin 


Gly 


Ala 


Pro 


Ser 


Ala 








395 










400 










405 






Val 


Tyr 


Gly 


Leu 


Asn 


Asp 


Leu 


He 


Thr 


Leu 


Gly 


Ser 


Ala 


Leu 


Arg 


Thr 






410 










415 










420 








Fro 


Phe 


Lys 


Ser 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 


Thr 


Ser 


Leu 


val 


Trp 




425 










430 










435 










Lys 


Gly 


Tyr 


Met 


Glu 


Gly 


Ala 


lie 


Arg 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


440 










445 










450 










455 


Glu 


Val 


Val 


Ala 


Ser 


Leu 


Val 


Pro 


Ala 


Ala 















460 465 



<210> 18 
<211> 2079 
<212> DNA 
<213> Unknown 

<220> 

<223> GST : K : trAPAG 2079 nt . Translation starting at n: 1 
- 687, gst fusion + polylinker, 688-2076, 
K:trA?A0, extra lysine underlined; 2 077-2079, stop 
codon . For bacierial expression. 



<22i> CDS 

<222> (1) . . . (2076) 

<2 2i> iT:isc_feature 
<222> { 1) . . . (687) 

18 
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<223> gst fusion + polylinker 

<221> mi sc_ feature 
<222> (683) . (2076) 
<223> K:trAPAG 

<221> misc„f eature 
<222> ( 68S } . . . (690) 
< 2 2 3 > Extra lysine 

<400> 13 

atg tec cct a:a eta ggt tat tgg aaa act aag ggc ctt gtg caa ccc 48 

Met Ser Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin Pro 
1 5 10 15 

act cga ctt ctt ttg gaa tat ctt gaia gaa aaa tat gaa gag cat ttg 96 
Thr Arg Leu leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu 
20 25 30 

tat gag cgc gat gaa ggt gat aaa tgg cga aac aaa aag ttt gaa ttg 144 
Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys ?he Glu Leu 
35 40 45 

ggt ttg gag ttt CCC aat ctt cct tat tat att gar ggt gat gtt aaa 132 
Gly Leu Glu Fhe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp Val Lys 
50 55 60 

tta aca cag tct atg gec a;c ata cgt tat ata get gac aag cac aac 240 
Leu Thr Gin Ser Met Ala lie He Arg Tyr He Ala Asp Lys His Asn 
65 70 75 80 

atg ttg ggt ggt tgt cca aaa gag cgz gca gag att tea atg ctt gaa 268 
Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu lie Ser Met Leu Glu 
85 90 95 

gga gcg gtt ttg gat att aga tac ggt gtt teg aga att gca tat agt 336 
Gly Ala Val Leu Asp lie Arg Tyr Gly val Ser Arg He Ala Tyr Ser 
100 105 110 

aaa gac ttt gaa act etc aaa gtt gat ttt ctt age aag eta cct gaa 384 
Lys Asp Phe Glu Thr Leu Lys Val Asp Fhe Leu Ser Lys Leu Pro Glu 
115 120 125 

atg ctg aaa atg ttc gaa gat cgt tta tgt cat aaa aca tat tta aat 432 
Met Leu Lys Met Fhe Glu Asp Arc Leu Cys His Lys Thr Tyr Leu Asn 
130 135 140 

ggt gat cat gta acc cat cct gac ttc atg ttg tat gac get ctt gat 480 
Gly Asp His Val Thr Kis Pro Asp Phe Met 1-eu Tyr Asp Ala Leu Asp 
145 150 155 ^ 160 

gtt gtt tta tac atg gac cca atg tgc ctg gat gcg ttc cca aaa tta 528 
Val Val Leu Tyr Met Asp Pro Kqc Cys Leu Asp Ala Phe Fro Lys Leu 

165 170 175 

gtt tgt ttt aaa aaa cgt att gaa get ate cca caa att gat aag tac 576 

VaT~ C y s~~PEe ' Tys lys "A rg~"Ile Glu Ala He '? r o~ GI rT~l Z e '"A s p Lys" Tyr " 
180 185 190 

19 
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;cg aaa tec age aag :a t ata gca tgg cct ttg cag ggc tgg caa gec 624 
Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 
195 200 205 

acg ttt ggt ggt ggc gac cat cct cca aaa teg gat ctg gtt ccg cgt 672 
Thr Phe Gly Gly Gly Asp His Pre Pro Lys Ser Asp Leu Val Pro Arc 
210 215 220 

gga ccc ccg gaa ttc aaa gac aac gtt gcg gac gtg gta gtg gtg ggc 720 
Gly Ser Pro Glu Phe Lys Asp Asn Val Ala Asp Val Val Val Val Gly 
225 230 235 240 

get ggc ttg age ggt ttc; gag acg gca cgc aaa gtc cag gec gec ggt 758 
Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly 
245 250 255 

ccg zee tgc etc gtt ctt gag gcg atg gat cgt gta ggg gga aag act S16 
Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arc Val Gly Gly Lys Thr 
260 265 270 

ctg age gta caa teg ggt ccc ggc agg acg act ate aac gac etc ggc 864 
Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly 
275 280 285 

get gcg tgg ate aat gac age aac caa age gaa gta tec aga ttg ttt 912 

Ala Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe 
290 295 300 

gaa aga ttt cat ttg gag ggc gag etc cag agg acg act gga aat tea 560 
Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser 
305 310 315 320 

ate cat caa gca caa gac ggt aca acc act aca get cct tat ggt gac 1008 
lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp 
325 330 335 

tec ttg ctg age gag gag gtt gca agt gca ctt gcg gaa etc etc ccc 1056 
Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro 
340 345 350 

gta tgg tct cag ctg ate gaa gag cat age ctt caa gac etc aag gcg 1104 
Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala 
355 360 365 

age cct cac gcg aag egg etc gac agt gtg age ttc gcg cac tac tgt 3 152 

ser Pro Gin Ala Lys Arg Leu Asp Ser val Ser Phe Ala His Tyr Cys 
370 375 330 

gag aag gaa eta aac ttg cct get gtt etc ggc gta gca aac cag ate J2C0 
Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val Ala Asn Gin lie 
385 390 395 400 

aca ege get erg etc ggt gtg gaa gee cac gag ate age atg ctt ttt 1248 
Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu lie Ser Met Leu Phe 
405 410 415 



etc acc gac tac ate aag agt gec acc ggt etc agt aat att zzc teg 1296 

20 
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Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser Asn Tie Phe Ser 
420 425 430 

gac aag ££a gac ggc ggg cag tat atg cga tgc aaa aca ggt atg cag 1344 
Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys Thr Gly Met Gin 
435 440 445 

teg att tgc cat gec atg tea agg gaa ctt gtt cca ggc tea gtg cac 1392 
Ser lie Cys His Ala Ket Ser Lys Glu Leu Val Pro Gly Ser Val His 
450 455 460 

etc aac acc ccc gtc get gaa att gag cag teg gca tec ggc tgt aca 1440 
Leu Asn Thr Pro Val Ala Glu lie Glu Gin Ser Ala Ser Gly Cys Thr 
465 470 475 430 

gta cga teg gec teg ggc gec grg ttc cga age aaa aag gtg gtg gtt 1483 
Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys Val Val Val 
485 490 495 

teg tta ccg aca acc ttg tat ccc acc ttg aca ttt tea cca cct ctt 1536 
Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu 
500 505 510 

ccc gec gag aag caa gca ttg gcg gaa aat tct ate ctg ggc tac tat 1584 
Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser lie Leu Gly Tyr Tyr 
515 523 525 

age aag ata gtc ttc gta tgg gac aag ccg tgg tgg cgc gaa caa ggc 1632 
Ser Lys He val Phe val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly 
530 535 540 

ttc teg ggc gtc etc caa teg age tgt gac ccc ate tea ttt gec aga 1580 
Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro lie Ser Phe Ala Arg 
545 550 555 560 

gat acc age ate gac gtc gat cga caa tgg tec att acc tgt ttc atg 1728 
Asp Thr Ser lie Asp Val Asp Arg Gin Trp Ser -le rhr Cys Phe Met 
565 570 575 

gtc gga gac ccg gga egg aag tgg tec caa cag tec aag cag gta cga 1776 
val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg 
580 5S5 590 

caa aag tct gtc tgg gac caa etc cgc gca gee tac gag aac gcg ggg ? 824 

Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly 
555 600 605 

gec caa gtc cca gag ccg gec aac gtg etc gaa ate gag tgg teg aag 1872 
Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu lie Glu Trp Ser Lys 
610 615 620 

cag cag tat ttc caa gga get ccg age gec gtc tat ggg ctg aac gat 1920 
Gin Gin Tyr Phe Gin Qly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp 
625 630 635 640 

etc ate aca ctg ggt ccg gcg etc aga acg ccg ttc aag agt gtt cat 1968 

Leu ~fTe"TEr ~Leu ~G"Iy Ser Ala "Leu" Arg "Thr " "Pro Phe Lys r V a 1" H i" s " 

645 650 655 

21 
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etc gtt gga acg gag acg tcz tta get rgg aaa ggg tat atg gaa egg 2 016 

Phe Val Gly Thr Glu Thr Ser Leu Val Trp LyS Gly Tyr Met Glu Gly 
560 665 670 

gec ate. cga t=g ggt caa cga ggt get gca gaa gtt gtg get age czg 2064 
Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu val val Ala Ser Leu 
675 680 685 

gtg cca gca gca tag 2079 
Val Pro Ala Ala 
690 



<210> 19 
<2il> 692 
^212> PRT 
<213> Unknown 



<400> 19 



Diet 


Ser 


Pro 


He 


Leu 


Gly 


Tyr 


Trp 


Lys 


He 


Lys 


Gly 


Leu 


val 


Gin 


pro 


I 








5 










10 










15 




Thr 


Arg 


Lee 


Leu 


Leu 


Glu 


Tyr 


L<»u 


GLu 


Glu 


Lys 


Tyr 


Glu 


Glu 


His 


Leu 








20 










25 










30 






Tyr 


Glu 


Arg 


Asp 


Glu 


Gly 


Asp 


Lys 


Trp 


Arg 


Asn 


lys 


Lys 


Phe 


Glu 


Leu 






35 










40 










45 








Gly 


Leu 


Glu 


Phe 


Pro 


Asn 


Leu 


Pro 


Tyr 


Tyr 


lie 


Asp 


Gly 


Asp 


val 


Lys 




50 










55 










60 












Thr 


Gin 


Ser 


Met 


Ala 


He 


He 


Arg 


Tyr 


He 


Ala 


Asp 


Lys 


His 


Asn 


65 










70 










75 










80 


Met 


Leu 


Gly 


Gly 


Cys 


Pro 


Lys 


Glu 


Arg 


Ala 


Glu 


He 


Ser 


Met 


Leu 


Glu 










85 










90 










95 




Gly 


Ala 


val 


Leu 


Asp 


He 


Arg 


Tyr 


Gly 


val 


Ser 


Arg 


He 


Ala 


Tyr 


Ser 








100 










105 










110 






LyS 


Asp 


Phe 


Glu 


Thr 


Leu 


Lys 


Val 


Asp 


Phe 


Leu 


Ser 


LyS 


Leu 


Pro 


Glu 






115 










120 










125 








Met 


Leu 


Lys 


Met 


?he 


Glu 


Asp 


Arg 


Leu 


Cys 


His 


Lys 


Thr 


Tyr 


Leu 


Asn 




130 










135 










140 










Gly 


Asp 


His 


Val 


Thr 


His 


Pro 


Asp 


Phe 


Met 


Leu 


Tyr 


Asp 


Ala 


Leu 


Asp 


145 










150 










155 










160 


val 


Val 


Leu 


Tyr 


Met 


ASp 


Pro 


Met 


Cys 


Leu 


Asp 


Ala 


Phe 


Pro 


Lys 


Lqu 










165 










.170 










175 




Val 


Cys 


Phe 


Lys 


Lys 


Arg 


He 


Glu 


Ala 


He 


Pro 


Gin 


He 


Asp 


Lys 


Tyr 








180 










185 










190 






Leu 


Lys 


Ser 


Ser 


Lys 


Tyr 


He 


Ala 


Trp 


Pro 


Leu 


Gin 


Gly 


Trp 


Gin 


Ala 






195 










200 










205 








Thr 


Phe 


Gly Gly 


Gly Asp 


His 


Pro 


Pro 


Lys 


ser 


ASp 


Leu 


Val 


Pro 


Arg 




210 










215 










22C 










Gly 


Ser 


Pro 


Glu 


Phe 


Lys 


Asp 


Asn 


val 


Ala 


Asp 


Val 


Val 


Val 


Val 


Gly 


225 










230 










235 










240 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


Val 


Gin 


Ala 


Ala 


Gly 










245 










250 










255 




Leu 


S^r 


Cys 


Leu 


Val 


Leu 


Glu 


Ala 


Met 


Asp 


Arg 


Val 


Gly 


Gly 


Lys 


Thr 








260 










265 










270 






Leu 


Ser 


Val 


Gin 


Ser 


Gly 


?ro 


Gly 


Arg 


Thr 


Thr 


He 


Asn 


ASp 


Leu 


Gly 






275 


He 








280 










285 








Ala 


Ala 


Trp 


As n 


"Asp" 


Ser 


"Asn 


Gin 


Ser 


"GTu 


Val 


Ser 


Arg " 


"Ee"u~ 


PHe 



290 295 300 
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Glu Arc ?he Kis Leu Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser 

310 315 320 

lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp 

325 330 335 

Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala. Glu Leu Leu Pro 

340 3-15 350 

Val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin Asp Leu Lys Ala 

355 360 365 

Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe Ala His Tyz Cys 

370 375 380 

Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly val Ala Asn Gin He 
335 390 395 400 

Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He Ser Met Leu Phe 

405 410 415 

Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser 

420 425 430 

Asp Lys Lys Asp Gly Gly Gin Tyr Mec Arg Cys Lys Thr Gly Met Gin 

435 440 445 

Ser lie Cys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser Val His 

450 455 460 

Leu Asn Thr Pro Val Ala Glu He Glu Glr, Ser Ala Ser Gly Cys Thr 
465 470 475 480 

Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys Val Val Val 

485 490 495 

Ser Leu Pro Thr Thr Leu Tyr Pre Thr Leu Thr Phe Ser Pro Pro Leu 

500 505 510 

Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr 

515 520 525 

Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly 

530 535 540 

Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg 
545 550 555 560 

Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He Thr Cys Phe Met 

565 570 575 

Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg 

580 585 590 

Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly 

595 600 505 

Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He Glu Trp Ser Lys 

610 615 520 

Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp 
625 630 535 640 

Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His 

645 650 655 

Phe Val Gly Thr Glu Thr Ser Leu Vai Trp Lys Gly Tyr Met Glu Gly 

660 665 670 

Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu 

675 680 6B5 

Val Pro Ala Ala 
690 

<210> 20 

<211> 1464 

<212> DKA 

<213> Unknown 



<220> ■ - • • - 

<223> Nucleotide sequence of K : t r APAO trar.slarional 
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fusion with barley alpha amylase signal sequence, 
for expression and secretion of the mature nrAPAO 
in rr.aize. Nucleotides 1-72, barley alpha amylase 
signal sequence, nucleosides 73-75, added lysine 
residue; nucleotides 76 -1454 , trAPAO cDNA . 



<221> sig_peptide 
<222> (1) . . . (72) 

<223> Barley alpha aroylase signal sequence 

<221> mi$c_feature 
<222> (73) . . . (1464) 
<22 3> K : trAPAOcDKA 

<221> CDS 

<222> (1) . . . (1461) 

<22l> misc_feature 

<222:> (73) ... (75) 

<223> Added lysine residue 

<400> 20 

atg gec aac aag cac ctg age etc tec etc ttc etc gtg etc etc ggc 48 
Men Ala Asn Lys His Leu Ser Leu Ser Leu ?he Leu Val Leu Leu Glv 
-20 -15 -10 

etc tec gec tec etc gec age ggc aaa gac aac gtn gcg gac gtg gta 95 
Leu Ser Ala Ser Leu Ala Ser Gly Lys Asp Asn Val Ala Asp Val val 
-5 1 5 

gtg gtg ggc get ggc ttg age ggt ttg gag acg gca cgc aaa gtc cag 144 
Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
10 15 20 

gec gec ggt ctg tec tgc etc gtt ctt gag gcg atg gat cgt gta ggg 152 
Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 
25 30 35 40 

gga aag act ctg age gta caa teg ggt ccc ggc agg acg act ate aac 240 
Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He Asn 
45 50 55 

gac etc ggc get gcg tgg ate aat gac age aac caa age gaa gta tec 23£ 
Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser 
50 65 70 

aga ttg ttt gaa aga tnt cat ttg gag cgc gag etc cag agg acg act 336 
Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr 
75 80 85 

gga aat tea anc cat caa gca caa gac cgr aca acc act aca qcz CC " 334 
Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro 
90 95 100 

ca l:__? g __ toc ttg ct: 9 asc_gag gag gtt gca agn gca ctt gcg gaa 432 

Tyr Gly Asp "Ser Leu' Leu"'Ser Glu' Glu 7aT"AlT"Sef Ala Leu ATa~GTu " 
-05 HO 115 120 

24 
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etc etc ccc 
Leu Leu Pro 



etc aac gcg 
Leu Lys Ala 



cac tac tgt 
His Tyr Cys 
155 

aac cag arc 
Asn Gin lie 
170 

atg etc ttt 

Met Leu Ph* 
185 

act ttc teg 
lie Phe Ser 



get atg cag 
Gly Met Gin 



tea gcg cac 
Ser Val His 
235 

ggc tgt aca 
Gly Cys Thr 

250 

gtg gtg get 

Val Val Val 
265 

cca cc: ctt 
Pro Pro Leu 



ggc tac tat 
Gly Tyr Tyr 



gaa caa ggc 
Glu Girl Gly 
315 

ctt gec aga 
?he Ala Arg 
330 



tgt ttc atg 



gta ~gg cct 
Val Trp Ser 
125 

age cct cac 
Ser Pro Glr. 
140 

gag aag gaa 
Glu Lys Glu 



aca cgc get 
Thr Arg Ala 



ccc acc gac 
Leu Thr Asp 
190 

gac aag aaa 
Asp Lys Lys 
205 

teg act tgc 
Ser lie CyS 
220 

etc aac acc 
Leu Asr. Thr 



gta cga teg 
Val Arg Ser 



teg tta ccg 
Ser Leu Pro 
270 

ccc gec gag 
Pro Ala Glu 
285 

age aag aca 
Ser Lys lie 
30Q 

ttc teg ggc 
Phe Ser Gly 



gat acc age 
Asp Thr Ser 



gtc gga gac 



cag etc, ate 
Gin Leu He 



gcg aag egg 
Ala Ly£ Arg 

cca aac teg 

Leu Asn Leu 
160 

ctg etc ggt 
Leu Leu Gly 
175 

tac ate aag 
Tyr Tie Lys 



gac ggc ggg 
Asp Gly Gly 



cat gec atg 
His Ala Met 

225 

ccc gtc get 
Pro Val Ala 
240 

gec teg ggc 
Ala Ser Gly 
2S5 

aca acc teg 
Thr Thr Leu 



aag caa gca 
Lys Gin Ala 



gtc ttc gta 
Val Phe Val 
305 

gec etc caa 

Val Leu Gin 
32C 

acc gac gtc 
He Asp Val 
335 

ccg gga egg 



gaa gag cac 
Glu Glu His 

130 

etc gac agt 

Leu Asp Ser 



cct get gtt 
Pro Ala Val 



gtg gaa gee 
Val Glu Ala 
180 

agt gec acc 
Ser Ala Thr 
195 

cag tat atg 
Gin Tyr Met 
210 

tea aag gaa 
Ser Lys Glu 



gaa att gag 

Glu lie Glu 



gee gtg ttc 
Ala Val Phe 
260 

tat ccc acc 
Tyr Pro Thr 
275 

teg gcg gaa 
Leu Ala Glu 
290 

tgg gac aag 
Trp Asp Lys 



teg age tgt 
Ser Ser Cys 



gat cga caa 
Asp Arg Gin 
340 

aag tgg tec 
25 



age ctt caa 
Ser Leu Gin 

135 

gtg age etc 

Val Ser Phe 
150 

etc ggc gta 
Leu Gly Val 
165 

eac gag ate 

Mrs Glu He 



ggt etc agt 
Gly Leu Ser 



cga tgc aaa 
Arg Cys Lys 
215 

ctt gec cca 
Leu Val Pro 
230 

cag ccg gca 
Gin Ser Ala 
245 

cga age aaa 
Arg Ser Lys 



ttg aca ctt 
Leu Thr Phe 



aat cct acc 
Asn Ser He 
295 

ccg tgg tgg 
Pro Trp Trp 
310 

gac ccc acc 

Asp Pro He 
325 

egg tec act 
Trp Ser He 



caa cag tec 



gac 48 C 

Asp 

gcg 522 

Ala 



gca S76 
Ala 



age 624 
Ser 



aat 672 

Asn 

200 

aca 72C 
Thr 



ggc 768 
Gly 



ccc 816 
Ser 



aag 864 
Lys 



tea 912 

Ser 

230 

ctg 960 
Leu 



cgc ;.0C8 
Arg 



tea .056 
Ser 



acc .104 
Thr 



aag 1152 
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Cys Phe Met Veil Gly Asp Pro Gly Arc. Lys Trp Ser Gin Gin Ser Lys 
3^5 350 355 360 

cag gta cga caa aag tct gtc egg gac caa c^c cgc gca gec tae gag 

Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu 

365 370 375 

aac gec ggg gec caa gec cca gag ccg gec aac erg etc gaa ate gcg 

Asn Ala Gly Ala Gin Val ?ro Glu Pro Ala Asn val Leu Glu lie Glu 

330 335 390 



tgg teg aag cag cag tat ttc caa cga get ccg age gec gtc tat ggg 
Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly 
395 400 405 

c^g aac gat etc ate aca ctg ggt teg gcg etc aga acg ccg ttc aag 
Leu Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys 
410 415 420 

agt get cat tec gtt gga acg gag acg tct tta gtt tgg aaa ggg tat 
Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr 
425 430 435 440 

atg gaa ggg gec ata cga teg ggz caa cga ggt get gca gaa gtt gtg 
Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val 
445 450 455 



gci age ctg gtg cca gca gca tag 
Ala Ser Leu Val Pro Ala Ala 
460 



<210> 21 

<211> 437 

<212> PRT 

<213> Unknown 

<22Q> 

<221> SIGNAL 
<222> (1) . , , (24) 

<40Q> 21 

Met Ala Asn Lys His Leu Ser Leu 
-20 

Leu Ser Ala Ser Leu Ala Ser Gly 
-5 

Val Val Gly Ala Gly Leu Ser Gly 

10 15 
Ala Ala Gly Leu Ser Cys Leu Val 
25 30 
Gly Lys Thr Leu Ser Val Gin Ser 
45 

Asp Leu Gly Ala Ala Trp lie Asn 
60 

Arg Leu Phe Glu Arg Phe His Leu 

- -7-5 -8.0— 

Gly Asn Ser He Kis Gin Ala Gin 



Ser 


Leu 
-15 


Phe 


Leu 


Val 


Leu 


Leu 
-10 


Gly 


Lys 


Asp 


Asn 


Val 


Ala 


Asp 


Val 


Val 


1 








5 








Leu 


Glu 


Thr 


Ala 
20 


Arg 


Lys 


Val 


Gin 


Leu 


Glu 


Ala 
35 


Met 


Asp 


Arg 


Val 


Gly 
40 


Gly 


Pro 


Gly A.rg 


Thr 


Thr 


He 


Asn 




50 










55 




Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


Val 


Ser 


65 










70 






Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 


Thr 










.A5._.. 








Asp 


Gly 
26 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 
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21048 





90 










95 










IDC 










Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 












110 










115 










120 


Leu 


Leu 


Pro 


val 


Trp 


Ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 


Asp 










12 5 










130 










135 




Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 


Arg 


Leu 


Asp 


Ser 


val 


Ser 


Phe 


Ale 








140 










145 










150 






His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 






155 










160 










155 








Asn 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly Val 


Glu 


Ala 


His 


Glu 


He 


Ser 




170 




















180 










Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


185 










190 










195 










200 


He 


Phe 


Ser 


ASp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 










205 










210 










215 




Gly 


Met 


Gin 


Ser 


He 


Cys 


His 


Ala 


Met 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 








220 










225 










230 






Ser 


val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


He 


Glu 


Gin 


Ser 


Ala 


Ser 






235 










240 


















Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Sex 


Lys 


Lys 




250 










255 










260 










Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


265 










270 










275 










280 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 


Leu 










285 










290 










295 




Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


Val 


Phe 


Val 


Trp 


Asp 


Lys 


Pro 


Trp 


Trp 


Arg 








300 










305 










310 






Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


He 


Ser 






315 










320 










325 








Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Asp 


val 


Asp 


Arg 


Gin 


Trp 


Ser 


He 


Thr 




33C 










335 










340 










Cys 


Phe 


Met 


Val 


Gly Asp 


Pro 


Gly 


Arg 


Lys 


Trp 


Ser 


Gin 


Gin 


Ser 


Lys 


345 










350 










355 










360 


Gin 


val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 


Asp 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 










365 










370 










375 




Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 








380 










385 










390 






rrp 


ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 


Gly 






395 










400 










405 








Leu 


Asn 


Asp 


Leu 


Tie 


Thr 


Leu 




Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


Lys 




410 










415 










420 










Ser 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 


Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


425 










430 










435 










440 


Met 


Gla 


Gly 


Ala 


He 


Arg 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 


val 










445 










450 










455 




Ala 


Ser 


Leu 


Val 


Pro 


Ala 


Ala 





















460 



<210> 22 
<211> 1503 
<212> DNA 

<213> Sxophiala spinifera 

<220> 

<221> CDS 

<222> (1) . . . (18001 

<400> 22 

27 
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aLg gca etc gca ccg age :ac ate aat ccc cca aac gtc gec tec cca 4S 
Met Ala Leu Ala Pro Ser Tyr lie Asn Pro Pro Asn Val Ala Ser Pro 
15 10 15 

gca ggg rat ret cac gtc ggc gta ggc cca g ; 5c gga ggg agg tat gtg 36 
Ala Gly Tyr Ser His Val Gly Val Gly Pro Asp Gly Gly Arg Tyr Val 
20 25 30 

aca ata get gga cag att gga caa gac get teg ggc gtg eca gac cct 144 
Thr lie Ala Gly Gin lie Gly Gin Asp Ala Ser Gly Val Thr Asp Pro 
35 40 45 

gec tac gag aaa cag gtt gec caa gca ttc ccc aat ctg cga get tgc 192 

Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 
50 55 60 

ctt get gca gtt gga gec act tea aac gac gtc acc aag etc aat tac 240 

Leu Ala Ala Val Gly Ala Thr Ser Asn Asp Val Thr Lys Leu Asn Tyr 

65 70 75 SO 

tac acc gec gac tac gec ccg age aaa etc acc gca att gga gar ggg 288 

Tyr lie Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala lie Gly Asp Gly 
35 90 95 

ctg aag get acc ttt gec ctt gac agg etc cct cct tgc acg ctg gtg 336 

Leu Lys Ala Tar Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 
100 105 ' 110 

cca gtg teg gec ttg zcz tea cct gaa rac etc ttt gag gtt gat gec 384 

Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Aso Ala 
115 120 125 

acg gcg ctg gtg ccg gga cac acg acc cca gac aac gtt gcg gac gng 432 

Tar Ala Leu Val Pro Gly His Thr Thr Pro Asp Asn val Ala Asp Val 
130 135 140 

gta gtg gtg ggc get ggc ctg age ggt ttg gag acg gca cgc aaa gzc 480 

Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 

145 150 155 160 

eag gee gec ggt ctg tec tgc etc gtt ctt gag gcg atg gat cgt gta 523 

Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met: Asp Arg Val 
165 170 175 

ggg gga aag act ctg age gta caa teg ggt ccc ggc agg acg act ate 57 6 

Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie 
ISO 185 190 

aac gac etc ggc get gcg tgg ate aat gac age aac caa age gaa gta 624 

Asn Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val 
195 200 205 

tec aga ttg ttt gaa aga ttt cat ttg gag ggc gag etc cag agg acg 672 

Ser Arg Leu Phe Glu Arg £he His Leu Glu Gly Glu Leu Gin Arg Thr 
210 215 220 



act gga aat tea ate eat caa gca caa gac ggt ace acc" act aca get" 72TT 
Thr Gly Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 

28 
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225 230 235 



240 



cct tat ggt gac tec ttg ctg age gag gag gtz gca agt gca ctt gcg 768 
Pro Tyr G.y Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 
245 250 255 

gaa etc cue ccc gca tgg tet cag ctg ate gaa gag cat age ctt caa g*6 
Glu Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin 
260 255 270 

gac etc aag gcg age cct cag gcg aag egg ere gac agt gtg age ttc 354 
Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser ^he 
275 283 285 

geg cac tac tgz gag aag gaa eta aac ttg cct get gtt etc ggc gta 912 
Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val 
230 295 300 

gca aac cag ate aca cgc gcz ctg etc ggt gug gaa gee cac gag ate 95C 
Ala Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 315 320 



age atg ctt Ctt ccc acc gac tac ate aag agt gee ace ggt etc agt 
ser Met Leu ?he Leu Thr Asp Tyr 1.8 Lys Ser Ala Thr Gly Leu Ser 
325 330 335 



.008 



sat att ttc teg gac aag aaa gac ggc ggg cag tat atg cga tgc aaa '056 
Asn He Ph e Ser Asp Lys Lys Asp Gly Gly Gin Tvr Ket Arg Cys Lys 
3 " 345 350 

aca ggt atg cag teg att tgc cat gee atg tea aag gaa ctt gtt cca 104 
Thr Gly Met Gin Ser He Cys His Ala Met Ser Lvs Glu Leu Val Pro 
355 360 365 

ggc tea gtg cac etc aac acc ccc gtc get gaa att gag cag teg gca : 152 

G-y Ser Val His Lqu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala 
370 375 380 

tec ggc tgt aca gta cga teg gec teg ggc gec gtg ttc cga age aaa i 2 00 

Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
385 390 395 400 

aag gtg gtg gtt teg tta ccg aca acc ttg tat ccc acc ttg aca ttt 124B 
Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 
405 410 415 

tea cca cct ctt ccc gee gag aag caa gca ttg gcg gaa aat tct ate 1296 
Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He 
420 425 430 

ctg ggc tac tar age aag ata gtc ttc gta tgg gac aag ccg tag tgg -344 
Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 
435 440 445 

cgc gaa caa ggc ttc ccg ggc gtc etc caa teg age tgt gae cce ate 1^32 
Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Aso Pro He 
• — 45.Q ... , . 455 _ _ _ _ _ 

29 
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tea tzz gee aga gat acc age arc gac gtc car cga caa tgg tec at: [440 
Ser Phe Ala Arg Asp Thr Ser lie Asp Val Asp Arg Gin Trp Ser He 
465 470 475 4S0 

acc tgt ttc acg gec gga gac ccg gga egg aag tgg :cc caa cag tec L48S 
Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
485 490 495 

aag cag gta cga caa aag cct gtc tgg gac caa etc egc gca gec tac 153 6 

Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ale Ala Tyr 
500 505 510 

gag aac gec ggg gec caa gtc cca gag ccg gee aac gtg etc gaa ate L 5 3 4 

Glu Asn Ala Gly Ala Gin. Val Pro Glu Pro Ala Asn Val Leu Glu He 
515 520 525 

gag tgg teg aag cag cag tat etc caa gga get ccg age gec gtc tat 1632 
Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
530 535 54C 

ggg c~g aac gat etc ate aca ctg ggr. teg gcg etc aga acg ccg ttc l680 
Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 
545 550 555 560 

aag agt gtt cat ttc get gga acg gag acg tct tea gtt tgg aaa ggg 172 3 

Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 

tat acg gaa ggg gee ata cga teg ggt caa cga ggt get gca gaa get L77 5 

Tyr Met Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
580 5S5 590 

gtg get age ctg gtg cca gca cca tag L803 
Val Ala Ser Lqu Val Pro Ala Ala 
595 600 



<210> 23 
<221> 600 
<212> ?RT 

<213> Exophiala spinifera 



<400> 23 





Ala 


Leu 


Ala 


Pro 


Ser 


Tyr 


He 


Asn 


Pro 


Pro 


Asn 


Val 


Ala 


Ser 


Pro 










5 










10 










15 




Ala 


Gly 


Tyr 


Ser 


His 


Val 


Gly 


Val 


Gly 


Pro 


Asp 


Gly 


Gly Arg 


Tyr 


Val 








20 










25 










30 






Thr 


lie 


Ale 


Gly 


Gin 


He 


Gly 


Gin 


Asp 


Ala 


Ser 


Gly 


Val 


■Thr 


ASp 


Pro 






35 










40 










45 








Ala 


Tyr 


Glu 


Lys 


Gin 


Val 


Ala 


Gin 


Ala 


Phe 


Ala 


Asn 


Leu 


Arg 


Ala 


Cys 




50 










55 










60 










Leu 


Ala 


Ala 


val 


Gly 


Ala 


Thr 


Ser 


Asn 


Asp 


Val 


Thr 


'Lys 


Leu 


Asn 


Tyr 


55 










70 










75 










30 


Tyr 


He 


val 


Asp 


Tyr 


Ala 


Pro 


Ser 


Lys 


Leu 


Thr 


Ala 


He 


Gly 


Asp 


Gly 










B5 










9C 










95 




Leu 


Lys 


Ala 


Thr 


Phe 


_Ala_ 


Leu 


Asp 


Arg 


leu 


Pro 


Pro 


Cys 


Thr 


Leu 


Val 








100' 










105 










TT0~ 






?ro 


Val 


Ser 


Ala 


Leu 


Ser 


Ser 


Pro 


Glu 


Tyr 




Phe 


Glu 


Val 


A.sp 


Ala 



30 
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115 










120 










125 








Thr 


Ala 


Leu 


Val 


Pro 


Gly 


His 


Thr 


Thr 


Pro 


Asp 


Asn 


val 


Ala 


Asp 


Val 




130 










135 










140 










Val 


Val 


Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


val 


145 










150 










155 










160 


Gin 


Ala 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


Val 


Leu 


Glu 


Ala 


Met 


ASp 


Arg 


Val 










165 










170 










175 




Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


Val 


Gin 


Ser 


Gly 


Pro 


Gly 


Arg 


Thr 


Thr 


He 








180 










185 










190 






Asn 


Asp 


Leu 


Gly 


Ala 


Ala 


Trp 


lie 


Asn 


Asp 


Ser 


A sr. 


Gin 


Ser 


Glu 


Vai 






195 










200 










205 








3er 


Arc 


Leu 


Phe 


Glu 


Arg 


Phe 


Hi£ 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 




210 










215 










220 










Thr 


Gly 


A$n 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


Ala 


225 










250 










235 










240 


Fro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 










245 










250 














Glu 


Leu 


Leu 


Pro 


Val 


Trp 


Ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 








260 










255 










270 






Asp 


Leu 


Lys 


Ala 


Ser 


pro 


Gin 


Ale. 


Lys 


Arg 


Leu 


Asp 


Ser 


val 


Ser 


Phe 






275 










230 










285 








Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


val 




290 










295 










300 










Ala 


Asn 


Gin 


lie 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


305 










310 










315 










320 


Ser 


Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 










325 










330 










335 




Asn 


He 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 








340 










345 










350 






Thr 


Gly 


Ket 


Gin 


Ser 


He 


Cys 


His 


Ala 


Met 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 






355 










360 










365 








Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


He 


Glu 


Gin 


Ser 


Ala 




370 










375 










380 










Ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


365 










390 










395 










400 


Lys 


Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


?ro 


Thr 


Leu 


Thr 


Phe 










405 










410 










415 




Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 








420 










425 










430 






Leu 


Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


val 


Phe 


Val 


Trp 


Asp 


Lys 


Pro 


Trp 


Trp 






435 










440 










445 








Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Vo 1 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


He 




450 










455 










460 










Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


lie 


Asp 


Val 


Asp 


Arg 


Gin 


Trp 


Ser 


He 


465 










470 










475 










430 


Thr 


Cys 


Phe 


Met 


Val 


Gly 


Asp 


Pro 


Gly 




Lys 


Trp 


Ser 


Gin 


Gin 


Ser 










4B5 










490 










495 




Lys 


Gin 


Val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 


Asp 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 








500 










$05 










510 






Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 






515 










520 










525 








Glu 


Trp 


Ser 


Lys 


Glu 


Gin 


Tyr 


Phe 


Glr. 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 




530 










535 










S40 










Gly 


Leu 


A^n 


Asp 


Leu 


He 


Thr 


Leu 


Gly 


Scr 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


54 5 










550 










555 










560 


lys 


Ser 


Val 


His 


Phe 


val 


Gly 


Thr 


Glu 


Thr 


Ser 


Leu 


val 


Trp 


Lys 


Gly 




















57 0 










-57-5" 




Tyr 


Met 


Glu 


Gly 


Ala 


He 


Arg 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 
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580 535 590 

Val Ala Ser Leu Val Pro Ala Ala 
595 600 

<210> 2 4 
<21l> 3003 
<212> DKA 
<213> Unknown 

<22G> 

<223> Sequence is barley alpha amylase, signal sequence: 
espl r^;*- an artificial spacer sequence and 
K: trAPAO 



<221> sig_peptide 
<222> (1) ... (72) 

<223> Barley alpha amylase signal sequence 

<221> nisc_£ea^ure 

<222> t 73 J (1575) 

<223> espl mat 

< 2 2 1 > misc_f mature 
<222> (1576) . . . (1611) 
<223> spacer sequence 

<221> rnisc^f eature 
<222> (1612) . . . (3000) 
<223> K: rrAPAO 

<221> CDS 

<222> (1) . . . (3000) 

<221> rr.isc_f earure 
<222> (1612) . . . (1514) 
<223> Extra lysine 

<c40D> 24 

atg gcc sac sag cac erg age etc tec etc ttc cic gtg etc etc ggc 

Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 

-20 -15 -1C 

etc tec gee tee etc gcc age ggc get cct act gtc aag att gat get 
Leu Ser Ala Ser Leu Ala Ser Gly Ala Pro Thr Val Lys lie Ast> Ala 
-5 15 

gag acg gtg gtc ggc acg act act act: gtc ecc ggc ace act gcg acc 
Gly Met Val Val Gly Thr Thr Thr Thr Val Pro Gly Thr Thr Ala Thr 
10 15 20 

gtc age gag ttc ttg ggc gtC cct ttt gcc gcc tct ccg aca cga ttt 
Val Ser Glu Phe Leu Gly Val Pro Phe A~.a Ala Ser Pro Thr Arg Phe 
25 30 35 40 

gcg cct cct act cgt cce gtg cct tgg tea acg cct ttg caa gcc act 

"Ala Pro" Pro Thr Arg""Tro~Val Pro - Trp"Ser Thr Pro" Leu" Gin ' Ala Tnr~ 
45 50 55 
32 
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gca tat ggt cca gca tgc cc: caa caa etc a at tat tec gaa gaa etc 

Ala Tyr Gly Pro Ala Cys Pro Gin Gin ?he Asn Tyr Pro Glu Glu Leu 
60 65 70 

cgt gag att acg atg gee tgg ttc aat aca ccg ccc ccc; tea get ggt 

Arg Glu He Thr Met Ala Trp Phe Asn Thr Pro Pro Pro Ser Ala Gly 
75 80 35 

gaa agt gag gac tgc etc aac etc aac ate tac gtc cca gga act gag 

Glu Ser Glu Asp Cys Leu Asn Leu Asn lie Tyr Val Pro Gly Thr Glu 
50 S5 10C 

aac aca aac aaa gee gtc atg get tgg ata tac gg^ gga gcg ctg gaa 

Asa Thr Asia Lys Ala Val Met Val Trp lie Tyr Gly Gly Ala Leu Glu 

105 11C 115 120 

tat ggt tgg aat tea ttc cac ctt tac gac ggg get agt ttc gca gec 

Tyr Gly Trp Asn Ser Phe His Leu Tyr Asp Gly Ala Ser Phe Ala Ala 

125 130 135 

aat cag gat gtc ate gec gtg acc ate aac tac aga acg aac att ctcj 

As.t. Gin Asp Val He Ala Val Thr lie Asn Tyr Arg Thr Asn lie Leu 
140 145 150 

ggg ttc cct get gec cct cag ctt cca ata aca cag cga aat: ctg ggg 

Gly Phe Pre Ala Ala Pro Gin Leu Pro He Thr Gin Arg Asn Leu Gly 
155 160 165 

ttc eta gac caa agg ttc get ttg gat tgg gta cag egg aac ate gca 

Phe Leu Asp Gin Arg Phe Ala Leu Asp Trp Val Gin Arg Asn He Ala 
170 175 " 180 

gec ttt ggc ggt gat cct cga aag gtc aca ata ttt ggg cag agt gcg 

Ala Phe Gly Gly Asp Pro Arg Lys Val Thr He Phe Gly Gin Ser Ala 

1S5 190 195 200 

ggg ggc aga agt gtc gac gtc etc ttg acg tct atg cca cac aac cca 

Gly Gly Arg Ser Val Asp Val Leu Leu ?hx Ser Met Pro His Asn Pro 

205 210 215 

ccc ttc cga gca gca anc atg gag tec ggt gtg get aac tac aac ttc 

Pro Phe Arg Ala Ala He Met Glu Ser Gly Val Ala Asn Tyr Asn Phe 
220 225 230 

ccc aag gga gat ttg tec gaa cct tgg aac acc act gtt caa get etc 

Pro Lys Gly Asp Leu Ser Glu Pro Trp Asn Thr Thr Val Gin Ala Leu 
235 240 245 

aac tgt acc acc agt ate gac ate ttg agt tgt atg aga aga gtc gat 

Asn Cys Thr Thr Ser He Asp He Leu Ser Cys Met Arg Arg Val Asp 
250 255 260 

etc gee act ctg atg aac acg ate gag caa etc gga ctt ggg ttt gag 

Leu Ala Thr Leu Met Asn Thr He Glu Gin Leu Gly Leu Gly Phe Glu 

265 270 275 230 



tac acg ttg gac aac gta acg get gtg tac cgt cct gaa acg get cgc 

33 
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®055 



Tyr Thr Leu Asp Asn Val Thr Ala Val Tyr Arg Ser Glu Thr Ala Arg 
285 290 295 



acg act ggt 
Thr Thr Gly 



aac gac gga 

Asn Asp Gly 
315 

czc gac gag 
Leu Glu Glu 
330 

gga gca rat 
Gly Ala Tyr 
345 

att gcc gcc 
lie Ala Ala 



gtg get cag 
Val Ala Gin 



tac aat gcg 
Tyr Asn Ala 
395 

tac cac age 
Tyr His Ser 
410 

agt gcg acc 
Ser Ala Thr 
425 

tgg gcg gcc 
Trp Ala Ala 



gtg ccg aat 
Val Pro Asr_ 



gac gtc tct 
Asp Val Ssr 
475 

tat rat act 
Tyr Tyr Thr 
490 

age ggc gga 
"Se"r"GTy Gly 
505 



gac att get 
Asp He Ala 
300 

ctt etc ttt 
Leu Leu Phe 



gca ate ccg 
Ala lie Pro 



ccc att gga 
Pro lie Gly 
350 

at. gag acc 
lie Glu Thr 
365 

gac tec egg 
Asp Ser Arg 
3 80 

acc ttt gac; 
Thr Phe Glu 



tct gaa gtc 
S^r Glu Val 



gcc ttg gag 
Ala Leu Glu 
430 

tit gcc aaa 
Phe Ala Lys 
445 

gtc gcg gcg 
Val Ala Ala 
460 

cca gcg aca 
Pro Ala Thr 



gag ttg ggc 
Glu Leu Gly 



ggc agc_ggc 

Gly Ser Gl"y 
510 



cgt gca cct 
Arg Val Pro 
305 

gtc czc ggg 
Val Leu Gly 
320 

aat cag ccc 
Asn Gin Pro 
335 

tec cca ggg 
Ser Pro Gly 



gag gta aga 
Glu Val Arg 



aa: egg ggt 
Asn Arg Gly 
385 

aat ctg gag 
Asn Leu Glu 
400 

ggg atg gtg 

Gly :<et val 
415 

gcc cag acg 
Ala Gin Thr 



aac ccc atg 
Asn Fro Met 



ctt ggc tea 
Leu Gly Ser 
465 

ata gac caa 
He Asp Gin 
480 

aca ate gcg 
Thr He Ala 
495 

gga ggc age 
Gly "Gly 'Ser 



gtt etc gtc 
Val Leu Val 



gag aat gac 
Glu Asn Asp 



gac ctt tac 
Asp Leu Tyr 
340 

ate gga teg 
He Gly Ser 
355 

ttc cag tgt 
?he Gin Cys 
370 

ate ccc tct 
He Pro Ser 



ctt tic cct 
Leu Phe Pro 



ttt ggc acg 
Phe Gly Thr 
420 

age aaa tac 
Ser Lys Tyr 
435 

aat ggg ect 
Asn Gly Pro 
450 

cca ggc aaa 
Pro Gly Lys 



cga tgt gcc 
Arg Cys Ala 



ccg agg aca 
Pro Arg Thr 
500 

aaa gac aac 
"Lys~~A^p Asn 
515 

34 



ggg acg gtg 
Gly Thr Val 
310 

acc caa gca 
Thr Gin Ala 
325 

cag act etc 
Gin Thr Leu 



ect caa gat 
Pro Gin Asp 



cct tec gcc 
Fro Ser Ala 
375 

tgg cgc tac 
Trp Arg Tyr 
390 

ggg tec gaa 
Gly Ser Glu 
405 

tat cct gtc 
Tyr Pro Val 



atg cag ggt 
Met Gin Gly 



ggg tgg aaa 
Gly Trp Lys 
455 

gcc ate cag 
Ala He Gin 
470 

Ctg tac acg 
Leu Tyr Thr 
485 

ttt ggc gga 
Phe Gly Gly 



gtt gcg gac 
VaI~"/C.~a~~A"sp 



gcc LOGS 



tat 1056 
Tyr 



Ctt 1.104 
Leu 



cac :.152 

Gin 

360 

ate 12 CO 

He 



tac \248 
Tyr 



gtg 1296 
Val 



gca 1344 
Ala 



ccc 1332 

Ala 

44C 

caa 1440 
Gin 



gtt 14&S 
Val 



cgt 1536 
Arg 



ggc Id 84 

Gly 



gtg 3 632 

val 

520 
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gta grg gtg ggc gc: ggc ttg age ggt t~g g^g acg gca cgc aaa gtc L.680 
Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
525 530 535 

tag gee gee ggt ctg tec tgc etc gtt czt gag gcg atg gat cgc gca 1728 
Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Men Asp Arc Val 
S40 545 550 

ggg gga aag act ctg age gta caa teg ggt ccc ggc agg acg act ate x776 
Gly Gly Lys Thr Leu Ser val Gin Ser Gly Pro Gly Arg Thr Thr lie 
555 560 555 

aac gac crc ggc get gcg tgg ate sa: gac age aac caa age gas gta 1824 
Asr. Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val 
570 575 580 

tec aga tng ttt gaa aga ttt cat ttg gag ggc gag etc cag agg acg LS72 
Ser Arg Leu Phe Glu Arg ?he His Leu Glu Gly Glu Leu Gin Arg Tar 
585 590 595 600 

act gga aac tea ate cat caa gca caa gac ggn aca acc act aca get 1920 
Thr Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 
605 610 615 

cct tan ggt gac :cc ztg ctg age gag gag gec gca agt gca ctt gcg LS68 
Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Se-r Ala Leu Ala 
620 625 630 

gaa etc etc ccc gta tgg cct cag ctg ate gaa gag cat age ctt caa 2016 
Glu Leu Leu Pro Val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin 
635 640 645 

gac etc aag gcg age cct cag gcg cag egg etc gac agt gtg age tte 2C64 
Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe 
650 555 660 

gcg cac cac tgt gag aag gaa eta aac ttg cct get gtt etc ggc gta 2112 
Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val 
565 670 675 630 

gca aac cag ate aca cgc get ctg etc ggt gtg gaa gee cac gag ate 2160 
Ala Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu lie 
685 690 695 

age atg etc etc etc ace gac cac acc aag agt gee acc ggt etc agt 22QS 
Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser 
700 705 710 

aac act ttc teg gac aag aaa gac ggc ggg cag tat acg cga cgc aaa -'256 
Asn lie Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Men Arg Cys Lys 
715 720 725 

aca ggt acg cag ccg att tgc cat gee atg tea aag gaa etc get cca 2304 
Thr Gly Men Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro 
730 735 740 

ggc tea gtg cac enc aac acc ccc gnc get gaa ant gag cag teg gca 2352 

35 
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Gly 3er Veil His Leu Asn Thr Pro Val Ala Glu XlQ Glu Gin Ser Ala 
745 750 755 750 

tec ggc tgt aca gta cga teg get teg ggc gec gtg ttc cga age aa£ M430 
Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
765 770 " 775 

gtg gtt :cg tea ccg aca acc ttg ta: ccc acc tzg aca ttt 
Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 
780 785 790 

tea cca cct czz ccc gee gag aag caa gca tzg gcg gaa aat tct etc 1:496 
Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser lie 

795 803 805 

ctg ggc cac tat age aag ata gtc ttc gta tag gac aag ccg *gg tgg 1:544 
Leu Gly Tyr Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp 
810 815 820 

cgc gaa caa ggc ttc teg ggc gtc etc caa teg age tgt cac CCC ate 1:592 
Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro lie 
825 830 835 840 

tea ttt gee aga gat acc age ate gac gtc gat ega caa tgg zee att ^:640 
Ser Phe Ala Arg Asp Thr Ser lie Asp Val Asp Arg Gin Trp Ser He 
845 850 * ~ 855 

acc tgt ttc atg gtc gga gac ccg gga egg aag tgg tec caa cag tec i:68 8 

Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
860 865 870 

aag cag gta cga caa aag tct gtc tgg gac caa etc cgc gca gee tac 1:736 
Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
875 880 855 

gag aac gee ggg gec caa gtc cca gag ccg gec aac gtg etc gaa ate 1784 
Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He 
890 895 900 

gag tgg teg aag cag cag tat ttc caa gga get ccg age gec gtc tat 1832 
Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
905 910 91S 920 

ggg ctg aac gat etc ate aca ctg ggt teg gcg etc aga acg ccg ttc 
Gly Leu Asn Asp Leu He Tr.r Leu Gly Ser Ala Leu Arg Thr Pro Phe 
925 930 935 

aag agt gtt cat ttc gtt gga acg gac acg tct zza gtt tgg aaa ggg 1928 
Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
940 945 950 

tat atg gaa ggg gec ata cga teg ggt caa cga ggt get gca gaa gtt 1976 
Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
955 960 965 



gtg get age ctg gtg cca gca gca tag " " " 3033 

Val Ala Ser Lsu Val Pro Ala Ala 

36 
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970 975 



<210> 25 
<211> 1000 
<212> FRT 
<213> Unknown 

<220> 

<221> SIGNAL 
<222> (1) . . . (24) 



<400> 25 



Met 


Ala 


Asn 


Lys 


HIS 


Leu 


Ser 


Leu 


Ser 


Leu 


Phe 


Leu 


Val 


Leu 


Leu 


Gly 




















-15 










-10 




Leu 


Ser 


Ala 


Ser 


Leu 


Ala 


Ser 


Gly 


Ala 


Pro 


Thr 


val 


Lys 


He 


Asp 


Ala 


Gly 


Me: 


Val 


Val 


Gly 


Thr 


Thr 


Thr 


Thr 


Val 


Pro 


Gly 


5 
Thr 


Thr 


Ala 


Thr 




10 










15 










20 










Val 


Ser 


Glu 


Phe 


Leu 


Gly 


Val 


Pro 


Phe 


Ala 


Ala 


Ser 


?ro 


Thr 


Arg 


Phe 


25 










30 










35 










40 


Ala 


Pro 


Pro 


Thr 


Arg 


Pro 


Val 


Pro 


Trp 


Ser 


Thr 


Pro 


Leu 


Gin 


Ala 


Thr 










45 










50 










55 




Ala 


Tyr 


Gly 


Pro 


Ala 


Cys 


Pro 


Gin 


Gin 


Phe 


Asn 


Tyr 


Fro 


Glu 


Glu 


Leu 








60 










65 










70 






Arg 


Glu 


lie 


Thr 


Me- 


Ala 


Trp 


Phe 


Asn 


Thr 


Pro 


Pro 


Pro 


Ser 


Ala 


Gly 
















80 










85 








Glu 


Ser 


Glu 


Asp 


Cys 


leu 


Asn 


Leu 


Asn 


He 


Tyr 


Val 


Pro 


Gly 


Thr 


Glu 




90 










95 










100 










Asn 


Thr 


Asn 


Lys 


Ala 


val 


Me: 


Val 


Trp 


He 


Tyr 


Gly 


Gly 


Ala 


Leu 


Glu 


105 










110 










115 










12C 


Tyr 


Gly 


Trp 


Asn 


Ser 


Phe 


His 


Leu 


Tyr 


ASp 


Gly 


Ala 


Ser 


Phe 


Ala 


Ala 










125 










130 










135 




Asn 


Gin 


Asp 


Val 


He 


Ala 


Val 


Thr 


He 


Asn 


Tyr 


Arg 


Thr 


Asn 


He 


Leu 








140 










145 










150 






Gly 


Phe 


Pro 


Ala 


Ala 


?ro 


Gin 


Leu 


Pro 


He 


Thr 


Gin 


Arg 


Asn 


Leu 


Gly 






155 










160 










165 








?he 


Leu 


Asp 


Gin 


Arg 


i?he 


Ala 


Leu 


Asp 


Trp 


Val 


Gin 


Arg 


Asn 


He 


Ala 




170 










175 










ISO 










Ala 


Phe 


Gly 


Gly 


Asp 


Pro 


Arg 


Lys 


Val 


Thr 


He 


Phe 


Gly 


Gin 


Ser 


Ala 


185 










190 










195 










200 


Gly 


Gly 


Arg 


Ser 


Val 


Asp 


Val 


Leu 


Leu 


Thr 


Ser 


Met 


Pro 


His 


Asn 


Pro 










205 










210 










215 




Pro 


Phe 


Arg 


Ala 


Ala 


lie 


Met 


Glu 


Ser 


c:y 


Val 


Ala 


Asn 


Tyr 


Asn 


Phe 








220 










225 










230 






Pro 


Lys 


Gly 


Asp 


Leu 


Ser 


Glu 


Pro 


Trp 


Asn 


Thr 


Thr 


Val 


Gin 


Ala 


Leu 






235 










240 










245 








Asn 


Cys 


Thr 


Thr 


Ser 


lie 


Asp 


He 


Leu 


Ser 


Cys 


Met 


Arg 


Arg 


Val 


Asp 




25G 










255 










260 










Leu 


Ala 


Thr 


Leu 


nez 


Asn 


Thr 


He 


Glu 


Gin 


Leu 


Gly 


Leu 


Gly 


Phe 


Glu 


265 










270 










275 










280 


Tyr 


Thr 


Leu 


Asp 


Asn 


val 


Thr 


Ala 


Val 


Tyr 


Arg 


Ser 


Glu 


Thr 


Ala 


Arg 










235 










250 










295 




Thr 


Thr 


Gly 


Asp 


He 


Ala 


Arg 


Val 


Pro 


Val 


Leu 


Val 


Gly 


Thr 


Val 


Ala 








300 










305 










310 






Asn 


Asp 


Gly 


Leu 


Leu 


?he 


Val 


Leu 


Gly 


Glu 


Asn 


Asp 


Thr 


Gin 


Ala 


Tyr 






-3TS" 










•320 










325 








Leu 


Glu 


Glu 


Ala 


He 


Pro 


Asn 


Gin 


pro 


Asp 


Leu 


Tyr 


Gin 


Thr 


Leu 


Leu 
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330 335 340 



Gly 


Ala 


Tyr 


Pro 


He 


Gly 


Ser 


Pro 


Gly 


He 


Gly 


Ser 


Pro 


Glr. 


Asp 


Gin 


345 










350 










355 










360 


He 


Ala 


Ala 


Ue 


Glu 


Thr 


Glu 


Val 


Arg 


Phe 


Glr: 


Cys 


Pro 


Ser 


Ala 


Xle 










365 










370 










375 




Val 


Ala 


Gin 


Asp 


Ser 


Arg 


Asn 


Arg 


Gly 


lie 


Pro 


Ser 


Trp 


Arg 


Tyr 


Tyr 








380 










385 










390 






Tyr 


Asn 


Ala 


Thr 


Phe 


Glu 


Asn 


Leu 


Glu 


Leu 


Phe 


Pro 


Gly 


Ser 


Glu 


val 






395 










400 










405 








Tyr 


His 


Ser 


Ser 


Glu 


Val 


Gly 


Ke: 


Val 


Phe 


Gly 


Thr 


Tyr 


Pro 


Val 


Ala 




410 










415 










420 










Ser 


Ala 


Thr 


Ala 


Leu 


Glu 


Ala 


Gin 


Thr 


Ser 


Lys 


Tyr 


Met 


Gin 


Gly 


Ala 


425 










430 










435 










440 


Trp 


Ala 


Ala 


Phe 


Ala 


Lys 


Asn 


Pro 


Met 


Asn 


Gly 


Pro 


Gly 


Trp 


Lys 


Gin 










445 










450 










455 




Val 


Pro 


Asn 


Val 


Ala 


Ala 


Leu 


Gly 


Ser 


Pro 


Gly 


Lys 


Ala 


He 


Gin 


Val 








460 










465 










470 






Asp 


Val 


Ser 


Pro 


Ala 


Thr 


He 


Asp 


Gin 


Arg 


Cys 


Aid 


Leu 


Tyr 


Thr 


Arg 






475 










4SC 










485 








Tyr 


Tyr 


Thr 


Gl u 


Leu 


Gly 


Thr 


He 


Ala 


Pro 


Arg 


Thr 


Phe 


G~y 


Gly 


Gly 




490 










495 










500 










Ser 


Gly 


Gly 


Gly 


Ser 


Gly 


Gly 


Gly 


Ser 


Lys 


Asp 


Asn 


Val 


Ala 


Asp 


Val 


505 










510 










515 










520 


Val 


Val 


Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


val 










525 










530 










535 




Gin 


Ala 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


val 


Leu 


Glu 


Ala 


Met 


Asp 


Arg 


Val 








540 










545 










550 






Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


val 


Glr. 


Ser 


Gly 


Pro 


Gly 


Arg 


Thr 


Thr 


He 






555 










560 










565 








Asn 


ASp 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 


Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


Val 




570 










575 










580 










Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


Kis 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 


585 










590 










595 










600 


Thr 


Gly 


Asn 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


Ala 










605 










610 










615 




Pro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 








620 










625 










630 






Glu 


Leu 


Leu 


Pro 


Val 


Trp 


Ser 


Glr. 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 






635 










640 










645 








Asp 


Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 


Arg 


Leu 


Asp 


Ser 


Val 


Ser 


?he 




650 










655 










650 










Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


val 


665 










670 










675 










680 


Ala 


Asl 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 










685 










690 










695 




Ser 


Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 








700 










705 










710 






A sr. 


lie 


Phe 


Ser 


Asp 


Lys 


Lys 


ASp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 






715 










720 










725 








Thr 


Gly 


Met 


Gin 


Ser 


He 


Cys 


His 


Ala 


Met 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 




730 










735 










740 










Gly 


Ser 


val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


He 


GiU 


Gin 


Ser 


Ala 


745 










750 










755 










760 


Ser 


Gly 


Cys 


Thr 


Val 


.Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 










765 










770 










775 




Lys 


val 


Val' 


Val 


Ser 


lej 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 








780 










7B5 










7 90 






Ser 


Pro 


Pro 


Leu 


Fro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 
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795 300 805 

Leu Gly Tyr Tyr Ser Lys lie Val Phe Val Trp Asp Zys Pro Trp Trp 

810 815 820 

Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro lie 
325 830 835 840 

Ser Phe Ala Arg Asp Thr Ser lie Asp Val Asp Arg Gin Trp Ser lie 

845 850 855 

Thr Cys Phe Met val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 

960 865 870 

Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arc Ala Ala Tyr 

875 880 385 

Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu Tie 

890 895 900 

Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
905 910 915 920 

Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 

925 93C 935 

Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 

94C 945 950 

Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 

955 960 965 

Val Ala Ser Leu Val Pro Ala Ala 
970 975 

<21G> 26 
<2U> 2976- 
<212> DNA 
< 2 1 3 > Unknown 

<220> 

<2 23> Barley alpha amylase signal sequence : BEST! 

nacure: artificial spacer: and X : nrAPAO . For 
plant expression . 



<221> sig_peocide 
<222> (1) . . . {72) 

<223> Barley alpha amylase signal sequence 

<221> mat_peptide 
<222> (73) . . , (1545) 
<223> 3EST1 mature 

< 2 2 1 > rnisc_f eature 
<222> (1546) . . . (1584) 
<2 2 3> spacer sequence 

<2 2 1> misc_f eature 
<222> (1585) . . . (2973) 
<223> K: trAPAO 

<221> CDS 

<222> (1) . . . (2973) 

<221> xnisc_f eature 
<222> (1585) . . . (1587) 
<2T:T> '""Exira lys "I fie 

39 



Received from < 5152881338 > at 3/25/03 10:51 :23 AM [Eastern Standard Time] 



00/25/03 THE 10:35 FAX 5152S8133S 



MCKEE VOORHEES & SEASE 



21061 



<400> 26 

atg gcc aac aag cac ctg age ccc tec etc ttc etc gtg etc etc ggc 48 

Met Ala Asn Lys His Leu Ser Leu Ser Leu ?he Leu Val Leu Leu Gly 

"2° -15 _io 

etc tec gcc ccc etc gcc age ggc acg gat ttt ccg gtc cgc agg acc o 6 
Leu Ser Ala Ser Leu Aid Ser Gly Thr Asp Phe Pro Val Arg Arg Thr 
' 5 1 5 

gat ctg ggc cag gtt cag gga ctg gcc ggg gac gtg atg aac ttt cgc 144 
Asp Leu Gly Gin Val Gin Gly Leu Ala Gly Asp Val Met Ser Phe Arc: 
10 15 20 

gga ata ccc tat gca ccg ccg ccg gtg ggc ggg ctg cat tgg aag ccg 192 
G-y lie Pro Tyr Ala Ala Fro Pro Val Gly Gly Leu Arg Trp Lys Fro 
25 30 35 40 

ccc caa cac gcc egg ccc tgg gcg ggc gtt cgc ccc gcc acc caa ttt 240 
Pro Gin His Ala Arg Pro Trp Ala Gly Val Arg Pro Ala Thr Gin Phe 
45 50 55 

ggc tec gac tgc ttc ggc gcg gcc tat ctt cgc aaa ggc age etc crce 283 
Gly Ser Asp Cys Phe Gly Ala Ala Tyr Leu .Arg Lys Gly Ser Leu Ala 
6G 65 70 

ccc ggc gtg- age gag gac tgu ctt tac etc aac gta tgg ccg ccg tea 33S 
Pro Gly Val Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp Ala Pro Ser 

75 80 B5 

ggc get aaa ccc ggc cag tac ccc gtc atg gtc tgg gtc tac ggc ggc 384 
Gly Ala Lys Pro Gly Gin Tyr Pro Val Met Val Trp Val Tyr G-y Gly 
90 95 100 



ggc ttc gcc ggc ggc acg gcc gcc atg ccc tac tac gac ggc aag gcg 
Gly Phe Ala Gly Gly Thr Ala Ala Met Pro Tyr Tyr Asp Gly Glu Ala 

105 -10 115 120 



gga act teg ggc aac tac ggc eta etc gac att etc gcc get ctt egg 
Gly Thr Ser Gly Asn Tyr Gly Leu Leu Asp He Leu Ala Ala Leu Arg 
155 160 165 



acg gtc ttt ggt gaa teg gcc gga gcg age gcg ate gga ctt ctg etc 
Thr Val JPhe Gly Glu Ser Ala Gly Ala Ser Ala lie Gly Leu Lpu 7,eu 

IYD 



432 



ctt gcg cga cag ggc gtc gtc gtg gtg acg ttt aac tat egg acg aac 480 

Leu Ala Arg Gin Gly Val Val Val Val Thr Phe Asn Tyr Arg Thr *sn 
125 130 135 

ate ctg ggc ttt ttc gcc cat cet ggt etc teg cgc gag age ccc acc 523 

-le Leu Gly Phe Phe Ala His Pro Gly Leu Ser Arg Glu Ser p- Q -h- 
140 145 150 



576 



tgg gtg cag age aac gcc cgc gcc ttc gga ggg gac ccc ggc cga gtg 624 
Trp Val Gin S^r Asn Ala Arg Ala Phe Gly Gly Asp Pro Gly Arg Val 
170 175 180 



672 



T?5~ ' 2X0 
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ace teg ccg ctg age aag ggt etc ttc ccc ggc get ate etc gaa aqt 72C 
Thr Ser Px~o Leu Ser Lys Gly Leu Phe Arg Cly Ala lie Leu Glu Ser 
205 210 215 

cca ggg ctg acg cga ccg etc gcg acg etc gec gac age gec gec teg 768 
Pro Gly Leu Thr Arg Pro Leu Ala Thr Leu A a a Asp Ser Ala Ala Ser 
220 235 230 

ggc gag cgc etc gac gec cat ctt teg cga ctg cgc teg acc gac oca 3.16 
Gly Glu Arg Leu Asp Ala Asp Leu Ser Arg Leu Arg Ser Thr Asp Pro 
235 240 245 

gec acc ctg atg gcg cgc gec gac gcg gec cgc ccg gca teg egg gac 854 
Ala Thr Leu Met Ala Arg Ala Asp Ala Ala Arg Pro Ala Ser Arg Asp 
250 255 ~ 260 

ctg cgc agg ccg cgt ccg acc gga ccc ate gte gat gec cat gtg ctg 912 
Leu Arg Arg Pro Arg Pro Thr Gly Pro He Val Asp Gly His Val Leu 
265 270 275 280 

ccg cag acc gac age gcg gcg ate gcg gcg ggg cag ctg gcg ccg gtt 9S0 
Pro Gin Thr Asp Ser Ala Ala lie Ala Ala Gly Gin Leu Ala Fro Val 
285 290 295 

egg gee ctg ate gga acc aat gec gac gaa ggc cgc gec ttc etc ggg 1008 
Arg Val Leu Ile_Gly Thr Asn Ala Asp Glu Gly Arg Ala Phe Leu Gly 
300 305 310 

cgc gcg ccg atg gag acg cca gcg gac tac caa gec tat ctg gag gcg 1056 
Arg Ala Pro Met Gin Thr Pro Ala Asp Tyr Gin Ala Tyr Leu Glu Ala 
315 320 325 

cag tct ggc gac caa gec gec gec gtg gcg gcg tgc tat ccc etc gac 1104 
Gin Phe Gly Asp Gin Ala Ala Ala Val Ala Ala Cys Tyr Pro Leu Asp 
330 335 340 

ggc egg gec acg ccc aag gaa atg gte gcg cgc ate ttc ggc gac aat 1152 
Gly Arg Ala Thr Pro Lys Glu Met Val Ala Arg Xle Phe Gly Asp Asn 
345 350 355 " 360 

cag ttc aat egg ggg gte teg gee ttc teg gaa gcg ctt gtg cgc cag 1200 
Gin Phe Asn Arg Gly Val Scr Ala Phe Ser Glu Ala Leu Val Arg Gin 
365 370 375 

ggc gcg ccc gtg tgg cgt tat cag ttc aac ggt aat acc gag ggt gga 1248 
Gly Ala Pro Val Trp Arg Tyr Gin Phe Asn Gly Asn Thr Glu GLy Gly 
380 385 390 

aga gcg ccg get acc cac gga gec gaa att ccc tac gtt ttc gga gtg 1296 
Arg Ala Pro Ala Thr His Gly Ala Glu He Pro Tyr Val Phe Gly Val 
39S 400 405 

ttc aag etc gac gag ttg ggt ctg ttc gat tgg ccg ccc gag ggg ccc 1344 
Phe Lys Leu Asp Glu Leu Gly Leu Phe Asp Trp Pro Pro Glu Gly Pro 
410 415 420 

"acg ccc'"gcc~gac cct"~gcg c tg~ggc~caa'"ctcr ' atrg~~t^^cc/ gec—rg^gtx — 1"3"^2- 
Thr Pro Ala Asp Arg Ala Leu Gly Gin Leu Met Ser Ser Ala Trp Val 
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425 430 435 



440 



egg etc gec aag aat ggc gac ccc gec ggg gac gec cut acc egg cct M4 0 

Arg Phe Ala Lys Asn Gly Asp Pro Ala Gly Asp Ala Leu Thr Trp Pro 
445 450 455 

gec tan tec acg ggc aag teg acc atg aca ttc ggt ccc gag ggc cgc 14$$ 
Ala Tyr Ser Thr Gly Lys Ser Thr Met Thr Phe Gly Pro Glu Gly Arg 
460 465 47Q 

gcg gcg gtg gcg teg ccc gga cct ccc zzc ccc cct Lgc gcg gat ggc ]536 
Ala Ala Val Val Ser Pro Gly Pro Ser He Pro Pro Cys Ala Asp Gly 
475 480 485 

gec aag gcg ggg ggc gga ggc age ggc gga ggc age ggc gga ggc acc J 58^1 

Ala Lys Ala Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Glv Gly Ser 
490 495 500 

aaa gac aac gzt gcg gac gcg gta grg gcg ggc get ggc ttg age ggt 1632 
Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
505 510 515 520 

ttg gag acg gca cgc aaa gtc cag gec gec ggt Ctg CCC tgc etc gtt 1530 
Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
525 530 535 

ctt gag gcg atg ga*: cgt gta ggg cga aag acc ctg age gta caa teg 1728 
Leu Glu Ala Xet Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
540 545 550 

ggc ccc ggc agg acg act ate aac gac etc ggc get gcg tgg ate aat 1776 
Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
555 560 565 

gac age aac caa age gaa gta tec aga ttg ttt gaa aga ttt cat ttg 1824 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
570 575 580 

gag ggc gag etc cag agg acg act gga aat tea ate cat caa gca caa 1872 
Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 

590 595 600 

gac ggt aca acc act aca get cct tat ggt gac tec etg ctg age gag 1920 
Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 
G05 6io fii^ 

gag gtt gca agt gca ctt gcg gaa etc ccc ccc gta tgg cct cag ctg 1968 
Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
62C 625 630 

ate gaa gag cat age ctt caa gac etc aag gcg age cct cag gcg aag 2016 
He Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys 
635 640 645 

egg etc gac agt gtg age tte gcg cac tac bgt gag aag gaa eta aac 2064 
Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn 

STO 6515 6-6t>"- 
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ctg ccc gee gtt etc ggc gca aac cag ate ace cgc get vtg etc 

Leu Pro Ala val Leu Gly val Ala Asn Gin He Thr Arg Ala Leu Leu 
6o5 670 675 630 

ggt gcg gaa gec cac gag ate age atg crt ttt etc dec gac tac ate 
Gly Val Glu Ala His Glu lie Ser Met Leu Phe Leu Thr Asp Tyr lie 
5S5 630 695 

aag act gee ace get etc agt aat att tec teg gac aag aaa gac ggc 
Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly 
700 705 710 

ggg cag tat are cga tgc aaa aca ggt azg cag teg act tgc cat gec 
Gly Gin Tyr Met Are Cys Lys Thr Gly Mer Gin Ser He Cys His Ala 
715 ' 720 725 

arg tea aag gaa ctt gtt cca ggc tea gtg cac etc aac ace ccc gtc 
Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro val 
730 735 740 

get gaa att gag cag teg gca tec ggc rgt aca gca cga teg gec teg 
Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 
745 750 755 760 

ggc gee gtg ttc cga age aaa aag gtg gtg gtt teg tta ccg aca ace 
Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 
755 770 775 

ctg tat ccc ace tzg aca ttt tea cca cct ctt ccc gec gag aag caa 
Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
750 785 790 

gca ttg gcg gaa aat tct ate ctg ggc tac tat age aag ata gtc ttc 
Ala Leu Ala Glu Asn Ser lie Leu Gly Tyr Tyr Ser Lys He Val Phe 
725 800 805 

gta tgg gac aag ccg tgg tgg cgc gaa caa ggc ttc teg ggc gtc etc 
val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 
810 815 820 

caa teg age rgt gac ccc ate tea ttt gee aga gat ace age ate gac 
Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 
S25 S30 835 840 

gtc gat cga caa tgg tec art acc tgt ttc atg gtc gga gac ccg gga 
Val Asp Arg Gin Trp Ser Ho Thr Cys Phe Met Val Gly Asp Pro Gly 
845 850 855 

cgc aag tgg tee caa cag tee aag cag gra cga caa aag tct gtc tgg 
Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ssr Val Trp 
860 865 870 

gac caa etc cgc gca gee tac gag aac gee ggg gec caa gtc cca gag 
Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly A} a Gin Val Pro Glu 
875 880 885 



ccg gec adc~gTg etc gaa ate gag tgg" T. eg "aag cag cag"iat "t'tc caa 
Pro Ala Asn Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin 
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890 895 900 

gga get ccg age gec gtc tat ggg ctg aac gat c:c ate: aca ctg ggt 2832 
Gly Ala Pro Ser Ala Val Tyr Gly Leu Asr. Asp Leu lie Thr Leu Gly 
905 910 315 920 

ccg gcg etc aga acg ccg etc aac age gtt cac ttc get gga acg gag 2880 
Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 
925 930 935 

acg tct tea gtt egg aaa ggg tat acg gaa ggc gec aca cga teg ggt 2923 
Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly 
940 945 950 

caa cga ggt get gca gaa gtt gtg get age ctg gtg cca gca gca 2973 
Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 

955 960 965 

tag 2975 

<210> 27 
<211> 991 
<212> PRT 
<213> Unknown 

<220> 

<221> SIGXAL 
<222> {1) . . . [24) 

<4QQ> 27 

Met Ala Asn Lys His Lea Ser Leu Ser leu Phe Leu Val Leu Leu Gly 

»20 -15 -10 

leu Ser Ala Ser Leu Ala Ser Gly Thr Asp Phe Pro Val Arg Arg Thr 

-5 15 
Asp Leu Gly Gin Val Gin Gly Leu Ala Gly Asp Val Met Ser Phe Arg 

10 15 20 

Gly He Pro Tyr Ala Ala Pro Pro Val Gly Gly Leu Arg Trp Lys Pro 
25 30 35 40 

Pro Gin His Ala Arg Pro Trp Ala Gly Val Arg Pro Ala Thr Gin Phe 

45 50 55 

Gly Ser Asp Cys phe Gly Ala Ala Tyr Leu Arg Lys Gly Ser Leu Ala 

60 65 70 

Pro Gly Val Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp Ala Pro Ser 

75 80 85 

Gly Ala Lys Pro Gly Gin Tyr Pro Val Met: Val Trp Val Tyr Gly Gly 

90 95 100 

Gly Phe Ala Gly Gly Thr Ala Ala Met Pro Tyz Tyr Asp Gly Glu Ala 
105 110 115 120 

Leu Ala Arg Gin Gly Val Val Val Val Thr Phe Asn Tyr Arg Thr Asn 

125 130 135 

He Leu Gly Phe ?he Ala Kis Pro Gly Leu Ser Ara Glu Ser Pro Thr 

140 145 150 

Gly Thr Ser Gly Asn Tvr Gly Leu L**u Asp lie L*-u Ale. Ala Leu Ar;; 

155 160 165 

Trp Val Gin Ser Asn Ala Arg Ala Phe Gly Gly Asp vro Gly Arg val 
170 175 180 

~ Tnr^VaT "Phe "" G i"y "Glu " " S"e~r A~Ta Gly A fa Ser ^ra~ ~n"fe"~G1~^T;e' u "Leu Leu " ~ 

IBS 190 195 200 
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Thr Ser Pro Leu Ser Lys Gly Leu ?he Arg Gly Ala lie Leu Glu Ser 

205 210 215 

Pro Gly Leu Thr Arg Pro Leu Ala Thr Leu Ala Asp Ser Ala Ala Ser 

220 225 230 

Gly Glu Arg Leu ASp Ala Asp Leu Ser Arg Leu Arg Ser Thr Asp Pro 

235 240 245 

Ala Thr Leu Met Ala Arg Ala Asp Ala Ala Arg Fro Ala Ser Arg Asp 

250 255 260 

Leu Arg Arg Pro Arg Fro Thr Gly Pro lie Val Asp Gly His Val Leu 
265 270 275 280 

Pro Gin Thr Asp Ser Ala Ala lie Ala Ala Gly Gin Leu Ala Pro Val 

285 290 295 

Arg Val Leu lie Gly Thr Asn Ala Asp Glu Gly Arg Ala Phe Leu Gly 

300 305 310 

Arg Ala Pro Met Glu Thr Pro Ala Asp Tyr Gin Ala Tyr Leu Glu Ala 

315 320 325 

Gin Phe Gly Asp Gin Ala Ala Ala Val Ala Ala Cys Tyr Pro Leu Asp 

330 335 340 

Gly Arg Ala Thr Pro Lys Glu Mer Val Ala Arg lie Phe Gly Asp Asn 
345 350 355 360 

Gla Phe Asn Arg Gly Val Ser Ala Phe Ser Glu Ala Leu Val Arg Gin 

365 370 375 

Gly Ala Pro Val Trp Arg Tyr Gin Phe Asn Gly Asn Thr Glu Gly Gly 

380 385 390 

Arg Ala Pro Ala Thr Kis Gly Ala Glu He ?ro Tyr Val ?he Gly Val 

395- 400 405 

Phe Lys Leu Asp Glu Leu Gly Leu Phe Asp Trp Pro Pro Glu Gly Pro 

410 415 420 

Thr Pro Ala Asp Arg Ala Leu Gly Gin Leu Met Ser Ser Ala Trp Val 
425 430 435 440 

Arg Phe Ala Lys Asn Gly Asp ?ro Ala Gly Asp Ala Leu Thr Trp Pro 

445 450 455 

Ala Tyr Ser Thr Gly Lys Ser Thr Kez Thr ?he Gly Pro Glu Gly Arg 

460 465 470 

Ala Ala Val Val Ser Pro Gly Pro Ser He Pro Pro Cys Ala Asp Gly 

475 480 485 

Ala Lys Ala Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 

430 495 500 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
505 510 515 520 

Lou Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Scr Cys Leu Val 

525 530 535 

Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 

540 545 550 

Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 

555 560 565 

Asp Ser Asn Gin Ser Glu val Ser Arg Leu Phe Glu Arg Phe His Leu 

570 575 530 

Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 
585 590 595 600 

Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Scr Glu 

505 610 615 

Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 

620 625 630 

;cie Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala i',ys 

635 640 645 

Arg' Leu Asp Ser" Val" Ser Phe Ala "Hi s~Ty r~Cys G"lu~ GlTU T7e~T3 ?V3 If 
650 655 560 

45 



Received from < 5152881338 > at 3/25/03 10:51 :23 AM [Eastern Standard Time] 



03^25/03 TUE 10:3$ FAX 5152881338 MCKEE VOORHEES & SEASE 



Leu Pro 


Ala 


Val 


Leu 


Gly Val 


Ala 


Asn 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 


665 








570 










675 










66C 


Gly Val 


Glu 


Ala 


Kis 
685 


Glu 


He 


Ser 


Met 


Leu 
690 


?he 


Leu 


Thr 


Asp 


Tyr 
695 


lie 


Lys Ser 


Ala 


Thr 


Gly Leu 


Ser 


Asn 


He 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 






700 










705 










710 






Gly Gin 


Tyr 
715 


Met 


Arg 


Cys 


Lys 


Thr 
720 


Gly 


Mec 


Gin 


Ser 


He 
725 


Cys 


His 


Ala 


Met: Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


730 










735 










740 










Ala Glu 


He 


Glu 


Gin 


Ser 


Ala 


Ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


745 








750 










755 










750 


Gly Ala 


Val 


Phe 


Arg 
765 


Ser 


Lys 


Lys 


Val 


Val 

770 


Val 


Ser 


Leu 


Pro 


Thr 
775 


Thr 


Leu Tyr 


Pro 


Thr 
780 


Leu 


Thr 


Phe 


Ser 


pro 
785 


Pro 


Leu 


Pro 


Ala 


Glu 
790 


Lys 


Gin 


Ala Leu 


Ala 
795 


Glu 


Asn 


Ser 


He 


Leu 
800 


Gly 


Tyr 


Tyr 


Ser 


Lys 
SOS 


He 


Val 


Phe 


Val Trp 


Asp 


Lys 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


810 










815 










82 0 










Gin Ser 


Ser 


CyS 


Asp 


Pro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Asp 


825 








S30 










835 










840 


Val Asp 


Arg 


Gin 


Trp 


Ser 


He 


Thr 


Cys 


Phe 


Met 


Val 


Gly Asp 


Pro 


Gly 








845 










850 










855 




Arg Lys 


Trp 


Ser 
860 


Gin 


Gin 


Ser 


Lys 


Gin 
865 


Val 


Arg 


Gin 


Lys 


Ser 
870 


Val 


Trp 


Asp Gin 


Leu 
875 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


Ala 


Gly 


Ala 


Gin 
885 


Val 


Pro 


Glu 


Pro Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


890 










S95 










900 










Gly Ala 


Pro 


Ser 


Ala 


val 


Tyr 


Gly 


Leu 


Asn 


Asp 


Leu 


He 


Thr 


Leu 


Gly 


905 








910 










915 










920 


Ser Ala 


Leu 


Arg 


Thr 
925 


Pro 


Phe 


Lys 


Ser 


val 
930 


His 


Phe 


val 


Gly 


Thr 
935 


Glu 


Thr Ser 


Leu 


Val 


Trp Lys Gly 


Tyr 


Met 


Glu 


Gly Ala 


He 


Arg 


Ser 


Gly 






940 










945 










950 






Gin Arg 


Gly 

955 


Ala 


Ala 


Glu 


Val 


Val 
960 


Ala 


Ser 


Leu 


Val 


Pro 
965 


Ala 


Ala 





<210> 2* 
<211> 3618 
<212> DNA 
<213> Unknown 



<220> 

<223> gst:espl;sp:K:trapao, 3618. 1-687, gst: + 

polylinker; 683-2190, espl mat; 2191-2226 spacer; 
2227-3615, XrtrAPAO, 3616-3618, stop codon. For 
bacterial expression. 



<221> CDS 

<222> [1) . . . (3515) 

<221> misc_feature 
<222> 11) ... (687) 
-<-2-23-$ — ^s l i p ejryjr i n k o & 
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<22 1 > mat_peptide 
<222> (668) . . - (2190) 
<223> espl mat 

<221> misc_feature 
<222> (2191) . . . (2226) 
<223> spacer sequence 

<22i> misc_feature 
<222> (222?) . - . {3615) 
<223> K : trAPAO 

<221> T-isc_f eature 
<222> (2227) . . . (2229) 
<223> Zxtra lysine 

<400> 28 

atg tec cct sta eta get cat tgg aaa att aag ggt ctt gtg caa ccc 
Met Ser Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin Pre 

1 5 10 15 

act cga ctt ctt ttg gaa tat ctt gaa gaa aaa tat gaa gag cat ttg 
Thr Arg Leu Leu Leu Glu Tyr Leu Glu Giu Lys Tyr Glu Glu His Leu 
2C 25 30 

tat gag cgc gat gaa ggt gat aaa tgg cga aac aaa aag ttt gaa ttg 
Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg As~ Lys Lys Phe Glu Leu 
35 40 45 

ggt ttg gag ttt ccc aat ctt cct tat tat att gat ggt gat gtt aaa 
Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp Val Lys 
50 55 60 

tta aca cag tct atg gec ate ata cgt tat ata get gac aag cac aac 
Leu Thr Gin Ser Met Ala lie lie Arg Tyr He Ala Asp Lys His Asn 
65 70 75 B0 

atg ttg ggt ggt tgt cca aaa gag cgt gca gag att tea atg ctt gaa 
Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu He Ser Met Leu Glu 
85 90 95 

gga gcg gtt ttg gat att aga tac ggt gtt teg aga att gca tat agt 
Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser 
100 105 110 

aaa gac ttt gaa act etc aaa gtt gat ttt ctt age aag eta cct gaa 
Lys Asp Phe Glu Thr Leu Lys val Asp Phe :,eu Ser Lys Leu Pro Glu 
115 120 125 

atg ctg aaa atg ttc gaa gat cgt tta tgt cat aaa aca tat tta aat 
Wet Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu Asn 

130 135 140 

ggt gat cat gta ace cat cct gac ttc atg ttg tat gac get ctt gat 
Gly Asp His Val Thr Eis Pro Asp Fhe Met Leu Tyr Asp Ala Leu Asp 
145 150 155 160 



gtt gtt tta tac atg gac cca atg igc cLg gat gcg izc cca aaa eta 
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Val Val leu Tyr Ket Asp Pro M<?t Cys Leu Asp Ala Phe Pro LyS Leu 
165 170 175 

gtt tgt ttt aaa aaa cgt att gaa get ate cca cas att gat aag tac 576 
Val Cys Phe Lys Lys Arg He Glu Ala lie Pro Gin Tie Asp Lys Tyr 
180 185 190 

ttg aaa tec age aag tat ata gca tgg ect ttg cac ggc tgg caa gec 624 
Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 
195 200 2Q5 

acg ttt ggZ gcz ggc gac cac CCt cca aaa leg gat ctg gtt ccg cgt 672 
Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg 
210 215 220 

gga tec eeg gaa ttc get cct act gtc aag att gat get egg atg gtg 77C 
Gly Ser Pro GlU Phe Ala. Pro Thr Val Lys He Asp Ala Gly Ket Val 
225 230 235 240 

gtc ggc acg act act act gtc ccc ggc acc act gcg acc gtc age gag 768 
Val Gly Thr Thr Thr T'nr Val Pro Gly Thr Thr Ala Thr Val Ser Glu 
245 250 255 

ttc teg ggc gtt cct ttt gec gec tet ccg aca cga ttt gcg cct cct 816 
Phe Leu Gly Val Pro Phe Ala Ala Ser Pro Thr Arg Phe Ala Pro Pro 
260 265 270 

act cgt ccc gtg cct tgg tea acg cct teg caa gec act gca tat ggt £64 
Thr Arg Pro Val ?ro Trp Ser Thr Pro Leu Gin Ala Thr Ala Tyr Gly 
275 280 285 

cca gca tgc cct caa caa ttc aat tac ccc gaa gaa etc cgc gag att 912 
Pro Ala Cys Pro Gin Gin Phe Asn Tyr Pro Glu Glu ^eu Arg Glu He 
290 295 300 

acg atg gec tgg ttc aat aca ccg ccc ccg tea get ggt gaa agt gag 960 
Thr Met Ala Trp Phe Asn Thr Pro Pro Fro Ser Ala Gly Glu Ser Glu 
3C5 310 ' 315 320 

gac tgc ctg aac etc aac ate tac gtc cca gga act gag aac aca aac 1008 
Asp Cys Leu Asn Leu Asn lie Tyr Val Pro Gly Thr Glu Asn Thr Asn 
325 330 335 

aaa gec gtc atg gtt tgg ata tac ggt gga gcg ctg gaa tat ggt tgg 1056 
Lys Ala Val Men Val Trp Tie Tyr Cly Cly Ala Leu Glu Tyr Gly Trp 
340 350 

aat tea ttc cac ctt tac gac ggg get agt ttc gca gec aat cag gat J1C4 
Asn Ser Phe His Leu Tyr Asp Gly Ala Ser Phe Ala Ala A sr. Gin Asp 
355 360 36.5 

gtc ate gee gtg acc ate aac tac aga acg aac att ctg ggc ttc cct 1152 
Val He Ala Val Thr He Asn Tyr Arg Thr Asn He Leu Gly Phe Pro 
370 375 380 

get gec cct cag ctt cca. ata aca cag cga aat ctg ggc ttc eta gac J 200 



Ala Ala" Pro Gin Leu " Pro lie Thr " GIn~7?irg "Asi: Leu GTy~PFie Leu""Asp 
385 390 395 400 
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caa agg ttt get ttg gat tgg gta cacj egg aac ate gca gee ttt ggc 124£ 

Gin Arg Phe Ala Leu Asp Trp Val Gin Arg Asn lie Ala Ala Phe Gly 

405 410 415 

ggt gac ccc cga aag gtc aca ata ttt ggg edg ag: gcg ggg ggc aga 1295 

Gly Asp Pro Arg Lys Val Thr lie Phe Gly Gin Ser Ala Gly Gly Arg 
420 425 030 

agt gtc gac gtc etc ttg acg tct atg cca :ac aac cca ccc ttc cga 1344 

Ser val A.sp Val Leu Leu Thr Ser Met Pro His Asn Pro Pro Phe Arg 
435 440 445 

gca gca ate atg gag tec ggt gtg get aac tec aac ttc ccc aag gga 1392 

Ala Ala lie Kei Glu Ser Gly Val Ala Asn Tyr Asn ?he Pro LyS Gly 
450 455 460 

gat teg tec gas cct tgg aac acc act g-~ caa get etc aac tgt acc 144C 

Asp Leu Ser Glu Pro Trp Asn Thr Thr Val Gin Ala Leu Asn Cys Thr 

465 47C 475 430 

acc age acc gac ate ttg agt tgt atg aga aga gtc gat etc gec act 1488 

Thr Ser lie Asp lie Leu Ser Cys Met Arg Arg Val Asp Leu Ala Thr 

485 490 4S5 

ctg atg aac acg ate gag caa etc g/ga ctt ggg ttt gag tac acg zcg 1536 

Leu Met Asn Thr lie Glu Gin Leu Gly Leu Gly ?he Glu Tyr Thr Leu 
500 505 510 

gac aac gta acg get gtg tac cgt tct gaa acg get cgc acg act ggt 1584 

Asp Asn Val Thr Ala Val Tyr Arg Ser Glu Thr Ala Arg Thr Thr Gly 
515 520 525 

gac att get cgt gta ect gtt etc gtc ggg acg gtg gec aac gac gga 1632 

Asp lie Ala Arc; Val Pro Val Leu Val Gly Thr Val Ala Asn Asp Gly 
530 535 540 

ctt etc ttt gtc etc ggg gag aat gac acc caa gca tat etc gag gag 16S0 

Leu Leu Phe Val Leu Gly Glu Asn Asp Thr Gin Ala Tyr Leu Glu Glu 

545 550 555 560 

gca ate ccg aat cag ccc gac ctt tac cag act etc ctt gga gca tat 172S 

Ala lie Pro Asn Gin pro Asp Leu Tyr Gin Thr Leu teu Gly Ala Tyr 

565 570 575 

ccc att gga tec cca ggg ate gga teg cct caa gat cag att gee gee 1776 

Pro lie Gly Ser Pro Gly lie Gly Ser Pro Gin Asp Gin lie Ala Ala 
580 585 590 

att cjag acc gag gta aga ttc cag tgt cct tct gec ate gtg get cag 1824 

He Glu Thr Glu Val Arg Phe Gin Cys Pro Ser Ala lie Val Ala Gin 
595 600 605 

gac tec egg aat egg ggt ate cct tct tgg cgc tac tac tac aat gcg 1872 

Asp Ser Arg Asn Arg Gly He Pro Ser Trp Arg Tyr Tyr Tyr Asn Ala 
610 615 620 



acc ttt gag aat ctg gag ctt ttc cct ggg tec gaa gtg tac cac age 192C 
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Thr Phe Glu Asn Leu Glu Leu Phe Pro Gly Ser Glu Val Tyr His Ser 
625 630 635 640 

ten gaa gtc ggg acg gcg tec ggc acg cat cct gtc gca age gcg acc 1963 
Ser Glu Val Gly Met Val Phe Gly Thr Tyr Pro Val Ala Ser Ala Thr 
645 550 655 

gee teg gag gec cag acg age aaa tac atg cag ggt gec tgg scg gec 2016 
Ala Leu Glu Ala Gin Thr Ser Lys Tyr Met Gin Gly Ala Trp Ala Ala 
660 665 670 

ttt gec aaa aac ccc atg aat ggg cct ggg tgg aaa caa gcg ccg aat 2054 
Phe Ala Lys Asn Pro Met Asn Gly Pro Gly Trp Lys Gin Val Pro Asn 
675 630 685 

gtc gcg gcg etc ggc tea cca ggc aaa gec ate cag gtt gac gtc tct 2112 
Val Ala Ala Leu Gly Ser Pro Gly Lys Ala lie Gin Val Asp Val Ser 
690 695 700 

cca gcg aca ata gac caa cga tgt gec teg tac acg eg- tat tat act 215C 
Pro Ala Thr lie Asp Gin Arg Cys Ala Leu Tyr Thr Arg Tyr Tyr Thr 
705 710 715 ^ 720 

gag ttg ggc aca ate gcg ccg agg aca ttt ggc gga ggc age ggc gga 220S 
Glu Leu Gly Thr lie Ala Pro Arg Thr Phe Gly Gly Gly Ser Gly Gly 
725 730 735 

ggc age ggc gga ggc age aaa gac aac gtc gcg gac gtg gta gtg gtg 2256 
Gly Ser Gly Gly Gly Ser Lys Asp Asn Val Ala Asp Val Val Val Val 
740 745 750 

ggc get ggc teg age ggt ttg gag acg gca cge aaa gtc cag gec gee 2 304 

Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin Ala Ala 
755 760 765 

ggc ccg ccc rgc etc gtc cct gag gcg atg gat cgt gta ggg gga aag 2352 
Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly Gly Lys 
770 775 780 

act ctg age gta caa teg ggt ccc ggc agg acg act ate aac gac etc 7.400 
Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie Asn Asp Leu 
785 790 795 ~ 800 

ggc gec gcg tgg cite oot gr.c ogc oco coo ngc gnn gtn r.nn ngn t-.t-.g ;:44S 
Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val Ser Arg Leu 
805 810 815 

etc gaa aga ttt cat ctg gag ggc gag etc cag agg acg acC gga aat 2496 
Phe Glu Arg Ph^ His Leu Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn 
820 825 830 

cca ate cac caa gca caa gac ggt aca acc act aca get ccc cat ggt 2 544 

Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly 
835 840 845 

gac tec ttc ccg age gag g ag gec gca agt gca ett gcg gaa etc etc 2" 5 92 

Asp Ser Leu Leu Ser Glu G3~u"~v&l Ala' Ser "'ATa~LeTT^^15ru^^u"l^u'' ^ " ' 
850 855 860 
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ccc gta tgg ten cag ctg ate gaa gag cat age etc caa gac ccc aag 2540 
Pro Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin Asp Leu Lys 
865 870 875 " 380 

gcg age cct cag gcg aag egg etc gac agt gtg age ttc gcg cac tac z638 
Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser ?he Ala His Tvr 
885 890 $95 

tgt gag aag caa era aac ttg ccc get gtt etc ggc gta gca aac cac 2736 
Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val Ala Asn Gin 
900 905 910 

ate aca cgc get erg etc ggt gtg gaa gec cac gag ate age atg ct: 2784 
lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu lie Ser Met Leu 
915 92Q 925 

etc ccc acc gac tac ate aag agt gec acc ggt etc agt aac ate ttc 1832 
Phe Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser Asr. lie Phe 
330 935 940 

teg gac aag aaa gac ggc ggg cag tat arg cga tgc aaa aca ggt atg 2880 
Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys Thr Gly Met 
945 950 955 960 

cag teg act tgc cat gec atg tea aag gaa ett gtt cca ggc tea gtg 2 923 
Gin Ser lie Cys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser 
965 970 975 



V ca. „ 



cac etc aac acc ccc gtc get gaa att gag cag teg gca tec ggc tgt 1976 
His Leu Asn Thr Pro Val Ala Giu lie Glu Gin Ser Ala Ser Gly Cys 
980 985 990 

aca gta cga teg gec teg ggc gec gtg ttc cga age aaa aag gtg gtg j024 
'Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Ly£ Lys Val Val 
995 1000 X005 

gtt teg tta ccg aca acc ttg tat ccc acc ttg aca ttt tea cca cct 2012 
Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro 
mO 1015 1020 

ctt ccc gee gag aag caa gca ttg gcg gaa aat tct ate ctg ggc tac 312 0 

Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser lie Leu Gly Tyr 
1025 in^n 1035 1040 

tat age aag ata gtc ttc gta tgg gac aag ccg tgg tgg cgc gaa caa 116S 
'Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin 
1045 .1050 " 1055 

ggc ttc teg ggc gtc etc caa teg age tgt gac ccc ate tea ttt gec 1216 
Gly Phe Ser Gly val Leu Gin Ser Ser Cys Asp Pro He Ser Phe Ala 
1D60 1065 1070 

aga gat acc age ate gac gtc gat cga caa tgg tec att acc tgt ttc 1264 
Arg Asp Thr Ser He Asp Val Asp Arg Glu Trp Ser lie Thr Cys Phe 
1075 1080 1085 



atg gtc gga gac ccg gga egg aag tgg tec caa cag tec aag cag gta 1312 
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Met Val Gly Asp Pro Gly Arc Lys Trp Ser Gin Gin Ser Lvs Gin Val 
-030 1095 HOC 

cga caa aag net gtc tgg gac caa etc cgc cca gec :ac gag aac gec 33 60 

Arg Gin lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asa Ale 
1105 mo ins 

ggg gec caa gec cca gag ccg gec aac gtg etc gaa ate gag tgg teg 3408 

Gly Ala Gin Val Pro Glu Pro Ala Asn Val leu Gin lie Glu Trp Ser 
1-25 1130 1135 

aag cag cag tat ttc caa gga get ccg age gec gtc cat ggg ctg aac 3456 
Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn 

1145 1150 

gat etc ate aca ctg ggt teg geg etc aga acg ccg ttc aag agt gtt 3504 
Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lye Ser Val 
1155 1160 1165 

cat ttc gtt gga aeg gag acg tct tea get :gg aaa ggg tat atg gaa 3552 
His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Met Glu 
1170 1175 1180 

ggg gec ata cga teg cgt caa cga ggt get gca gaa gtt gtg get age 3600 
Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser 
1185 1190 1195 1200 

ctg gtg cca gca gca tag 3^3 
Leu Val Pro Ala Ala 
1205 



<210> 29 
<211> 1205 
<212> PRT 
<213> UnKnown 



<400> 29 



Met 


Ser 


Pro 


He 


Leu 


Gly 


Tyr 


Trp 


Lys 


lie 


Lys 


Gly Leu Val 


Gin 


Pro 


1 








5 










10 








15 




Thr 


Arg 


Leu 


Leu 


Leu 


Glu 


Tyr 


Leu 


Glu 


Glu 


Lys 


Tyr 


Glu Glu 


His 


Leu 








20 










25 








30 






Tyr 


Glu 


Arg 


Asp 


GlU 


Gly 


Asp 


Lys 


Trp 


Arg 


Asn 


Lys 


Lys Phe 


Glu 


Leu 






35 










40 
















Gly 


Leu 


Glu 


Phe 


Pro 


Asn 


Leu 


Pro 


Tyr 


Tyr 


He 


Asp 


Gly Asp 


Val 


Lys 




50 










55 










60 






Leu 


Thr 


Gin 


Ser 


Ket 


Ala 


Xle 


lie 


Arg 


Tyr 


He 


Ala 


Asp Lye 


His 


Asn 


65 










70 










75 








30 


Met 


Leu 


Gly 


Gly 


Cys 


Pro 


Lys 


Glu 


Arg 


Ala 


Glu 


lie 


Ser Met 


Leu 


Glu 










85 










90 








95 




Gly 


Ala 


Val 


Leu 


Asp 


lie 


Arg 


Tysr 


Gly Vol 


Ser 


Arg 


lie Ala 


Tyr 


Ser 








100 










105 








110 




Lys 


Asp 


Phe 


Glu 


Thr 


Leu 


Lys 


Val 


Asp 


Phe 


Leu 


Ser 


Lys Leu 


Pro 


Glu 






115 










120 










125 






Met 


Leu 


Lys 


Met 


Phe 


Glu 


Asp 


Arg 


Leu 


Cys 


His 


LyS 


Thr Tyr 


Leu 


Asn 




130 




Val' 


T fix 




135 










140 






Gly 


Asp 


His" 


His 


fro 


ASp 


Phe 


Ket 


Leu 


Tyr' 


"Asp Ala 


Leu 


Iksp 


145 










150 










155 








160 
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Val Val Leu Tyr rfec Asp Pro Keu Cys Leu Asp Ala Phe Pro Lys Leu 

165 170 175 

Val Cys ?he Lys Lys Arg He Glu Ala lie Pro Gin He Asp Lys Tyr 

180 185 190 

Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 

195 200 205 

Thr Phe Gly Gly Gly Asp Kis Pro Pro Lys Ser Asp Leu Val Pro Arc 

HO 215 220 

Gly Ser Pro Glu Phe Ala Pro Thr Veil Lys He Asp Ala Gly Ket Val 
225 230 235 240 

Val Gly Thr Thr Thr Thr Val Pro Gly Thr Thr Ala Thr Val Ser Glu 

245 250 255 

Phe Leu Gly Val Pro Phe Ala Ala Ser Pro Thr Arg Phe Ala Pro Pro 

260 265 270 

Thr Arg Pro Val Pro Trp Ser Thr Pro L-eu Gin Ala Thr Ala Tyr Gly 

275 230 285 

Pro Ala Cys Pro Gin Gin Phe Asn Tyr Fro Glu Glu Leu Arg Glu He 

290 295 300 

Thr Met Ala Trp Phe Asn Thr ?ro Pro Pro Ser Ala Gly Glu Ser Glu 
3C5 310 315 32C 

Asp Cys Leu Asn Leu Asn He Tyr Val Pro Gly Thr Glu Asn Thr Asn 

325 330 333 

Lys Ala val xec Val Trp He Tyr Gly Gly Ala Lea Glu Tyr Gly Trp 

340 345 350 

Asn Sex ?he His Leu Tyr Asp Gly Ala Ser Phe Ala Ala Asn Gin Asp 

355 * 360 365 

Val He Ala Val Thr He Asn Tyr Arg Thr Asn He Lqu Gly ?he Pro 

370 375 380 

Ala Ala Pro Gin Leu Pro He Thr Gin Arg Asn Leu Gly Phe Leu Asp 
3S5 390 395 400 

Gin Arg Phe Ala Leu Asp Trp Val Gin Arg Asn He Ala Ala Phe Gly 

405 410 415 

Gly Asp Pro Arg Lys VaL Thr He Phe Gly Gin Ser Ala Gly Gly Arg 

420 425 430 

Ser Val Asp Val Leu Leu Thr Ser Met Pro His Asn Pro Pro Phe Arg 

435 440 445 

Ala Ala He Met Glu Ser Gly Val Ala Asn Tyr Asn Phe Pro Lys Gly 

450 455 460 

Asp Leu Ser Glu pro Trp Asn Thr Thr val Gin Ala Leu Asn Cys Thr 
465 470 475 4S0 

Thr F.r.rr Ha Asp lit: Lftu Sftr Cyrs Mfit: Arg Arg Vnl Anp T,r.u A "in Thr 

4185 490 " 495 

Leu Met Asn Thr He Glu Gin Leu Gly Leu Gly Phe Glu Tyr Thr Leu 

500 505 510 

Asp Asn Val Thr Ala Val Tyr Arg Ser Gin Thr Ala Arg Thr Thr Gly 

515 520 525 

Asp He Ala Arg Val Pro Val Leu Val Gly Thr Val Ala Asn Asp Gly 

530 535 540 

Leu Leu Phe Val Leu Gly Glu Asn Asp Thr Gin Ala Tyr Leu Glu Glu 
545 550 555 560 

Ala He Pro Asn Gin Pro Asp Leu Tyr Gin Thr Leu Leu Gly Ala Tyr 

565 570 575 

Pro He Gly Ser Pro Gly He Gly Ser Pro Gin Asp Gin He Ala Ala 

580 585 590 

He Glu Thr Glu Val Arg Phe Gin Cys Pro Ser Ala He Val Ala Gin 
595 600 605 

"Asp Ser Arg Ash Arg~G^y lie Pro~"Se"r""'Trp Are " Ty"r""Tyr~Tyr Asn Ala" 
610 615 520 
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Thr 


Phe 


Glu 


Asn 


Leu 


Glu 


Leu 


Phe 


Pro 


Gly 


Ser 


Glu 


Val 


Tyr 


His 


Ser 


625 










630 










635 










640 


Ser 


Glu 


Val 


Gly 


Met 


Val 


Phe 


Gly 


Thr 


Tyr 


Pro 


Val 


Ala 


Ser 


Ala 


Thr 










645 










650 










655 




Ala 


Leu 


Glu 


Ala 


Gin 


Thr 


Ser 


Lys 


Tyr 


Kez 


Gin 


Gly 


Ala 


Trp 


Ala 


Ala 








660 










665 










670 






Phe 


Ala 


Lys 


Asn 


Pro 


Met 


Asn 


Gly 


Pro 


Gly 


Trp 


Lys 


Gin 


Val 


Pro 


Asn 






675 










680 










585 








Val 


Ala 


Ala 


Leu 


Gly 


Ser 


Pro 


Gly 


Lys 


Ala 


He 


Gin 


Val 


Asp 


Val 


Ser 




690 










695 










700 










Pro 


Ala 


Thr 


He 


Asp 


Gin 


Arg 


Cys 


Ala 


Leu 


Tyr 


Thr 


Arg 


Tyr 


Tyr 


Thr 


705 










710 










715 










72C 


Glu 


Leu 


Gly 


Thr 


He 


Ala 


Pro 


Arg 


Thr 


Phe 


Gly 


Gly 


Gly 


Ser 


Gly Gly 










725 










730 










735 




Gly 


Ser 


Gly Gly 


Gly 


Ser 


Lys 


Asp 


Asn 


Val 


Ala 


Asp 


Val 


Val 


Val 


Val 








740 










745 










750 






Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


Val 


Gin 


Ala 


Ala 






755 










760 










765 








Gly 


Leu 


Ser 


Cys 


Leu 


Val 


Leu 


Glu 


Ala 


Met 


Asp 


Arg 


Val 


Gly 


Gly 


Lys 




770 










775 










780 










Thr 


Leu 


Ser 


Val 


Gin 


Ser 


Gly 


Pro 


Gly 


Arg 


Thr 


Thr 


lie 


Asn 


ASp 


Leu 


735 










790 










795 










800 


Gly 


Ala 


Ala 


Trp 


He 


Asn 


Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


Val 


Ser 


Arg 


Leu 










805 










810 










815 




Phe 


Glu 


Arg 


Phe 


His 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 


Thr 


Gly Asn 








820 










825 










830 






Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 


Tyr 


Gly 






535 










840 










845 








Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 


GlU 


Leu 


Leu 




850 










855 










860 










Pro 


Val 


Trp 


Ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 


Asp 


Leu 


Lys 


865 










870 










875 










880 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 


Arg 


Leu 


Asp 


Ser 


Val 


Ser 


Phe 


Ala 


His 


Tyr 










835 










890 










895 




Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 


Asn 


Gin 








900 










905 










910 






He 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


Ser 


Met 


Leu 






915 










920 










925 








Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


He 


Phe 




930 










935 










940 










Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Kez 


Arg 


Cys 


Lys 


Thr 


Gly Met 


945 










950 










955 










960 


Gin 


Ser 


He 


Cys 


His 


Ala 


Met 


Ser 


Lyfi 


Glu 


Leu 


Val 


Pro 


Gly 


Scr 


Vol 










965 










970 










975 




His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


lie 


Glu 


Gin 


Ser 


Ala 


Ser 


Gly 


Cys 








9HC 










985 










990 






Thr 


val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


Lys 


val 


Val 
















1000 








1005 






Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


Pro 


Pro 




1010 








1015 








1020 








Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 


Leu 


Gly 


Tyr 



1C25 1C30 1035 1040 

Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin 

1045 1D5C " 1055 

Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe Ala 

1060 1065 1070 

Arg Asp Thr Ser lTe — Xsp _, 7al ' Asp'"Ar^~TJTrr"Trp Ser - He Thr" Cys" "Phe - 
1075 1QS0 1G85 
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Met Val Gly Asp Pro Gly Arg Lys Crp Ser Gin Gin Ser Lys Gin Val 

1^90 1095 1100 

Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala ryr Glu Asn Ala 
1105 1110 1115 H2c 

Gly Ala. Gin Val Pro Glu Pro Ala Asn Val Leu Glu lie Glu Trp Ser 

-125 H30 H35 

Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Veil Tyr Gly Leu Asn 

1140 1145 H50 

Asp Leu lie Thr Leu Gly Ser Ala Leu Are Thr Pro Phe Lys Ser Val 

1155 H60 1165 

His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lvs Gly Tyr Ke: Glu 

1-70 1175 1180 

Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser 
1135 1190 U95 1200 

Leu Val Pro Ala Ala 
1205 



<210> 30 
<211> 3591 
<212> DNA 
<213> Untecwr. 



<220> 

<223> Open reading frame of 3EST1 : x : trAPAO fusion for 
bacterial expression vector pGEX-4T-l or similar 
vector, gst :BEST1 :sp:K: trAPAO fusion, 3 591 nt . 
1-687 gst 

+ polylmker, 688-2163, BEST1 r.a-ure; 2164-2199, 
spacer, 22QQ-358S, K: trAPAO 



<221> mi£c_f eature 
<222> (1) ... (687) 
<223> gst + polylmker 

<221> mat_peptide 
<222> (698) , . . (2163) 
*223> BEST1 nature 



<221> mis cofeature 
<222> (2164) . . . (2199) 
<223> spacer sequence 

<221> mi£C_feature 
<222> (2200) . . . (3588) 
<22 3> K ; trAPAO 

<221> CDS 

<222> fl) . . . (3588) 

<221> mis cofeature 
<222> (2200) . . . (2202) 
<223> Extra lysine 



<4QQ> 30 

atg tec cct aU eta ggt tat tgg aaa 
Met Ser Pro" lie "Leu Gly "Tyr - " TrpTTys 
1 5 



att aag ggc ctt gtg caa ccc 43 

lie* 'Xys~GfIy "X'eii Val - GlrrTro 

10 15 
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act cga ctt ctt ttg gaa tat err gaa gaa aaa tat gaa gag cat ttg 
Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lvs Tyr Glu Glu His Leu 

20 25 30 

tat gag cgc gat gaa ggt gat aaa tgg cga aac aaa aag ttt gaa ttg 
Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu 
35 40 45 

ggt ttg gag ttt ccc aat ctt cct tat tat ate gat: ggt gat g-t aaa 
Gly Leu Glu Phe ?ro Asn Leu Pro Tyr Tyr He Asp Gly Asp Va 1 Lys 
50 SS 60 

tta aca cag tct atg gec ate ata cgt tat ata get gac aag cac aac 
Leu Thr Gin Ser Met Ala He He Arg Tyr He Ala Asp Lys His Asn 
65 70 75 30 

atg ttg ggt ggt tgt cca aaa gag cgt gca gag att tea atg ttt gaa 
Ket Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu He Ser Met Leu Glu 
85 90 95 

gga gcg gtc ttg gat att aga tac ggt gtt teg aga att gca tat agt 
Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser 
"00 105 HO 

aaa gac ttt gaa act etc aaa gtt gat ttt ctt age aag eta cct gaa 
Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu 
115 120 125 

atg ctg aaa atg ttc gaa gat cgt tta tgt cat aaa aca tat tta aat 
Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu Asr 
130 135 140 

ggt gat cat gta acc cat cct gac ttc atg ttg tat gac get ctt gat 
Gly Asp His Val Thr His Pro Asp She Met Leu Tyr Asp Ala Leu Asp 
145 150 155 160 

gtt gtt tta tac atg gac cca atg tgc ctg gat gcg ttc cca aaa tta 
Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu 
165 170 175 

gtt tgt ttt aaa aaa cgt att gaa get ate cca caa att gat aag tac 
Val Cys Phe Lys Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr 
180 185 130 

ttg aaa tec age aag tat ata gca tgg cct ttg cag ggc tgg caa gec 
Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 
195 200 205 

acg ttt ggt ggt ggc gac cat cct cca aaa teg gat ctg gtt ccg cgt 
Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg 
210 215 220 



Th 



gga tec ccq gaa ttc acg gat ttt ccg gtc cgc agg acc gat ctg ggc 
Gly Ser Pro Glu Phe Thr Asp Phe Pro Val Arg Arg Thr Asp Leu Gly 
22 _ 5 230 235 240 

cag gtt cag gga ctg gec ggg gac gtg atg age ttt cgc gga ata ccc 
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Gin Val Gin Gly Leu Ala Gly Asp Val Met Ser Phe Arg Glv He Pro 
245 250 * 255 

tat gca gcg ccg ccg gtg ggc ggg ctg eg- tgg aag ccg ccc caa cac B"-6 
Tyr A-a Ala Pro Pro Val Gly Gly Leu Arg Trp Lys Pro Pro Gin His 
260 265 270 

gcc egg ccc tgg gcg ggc gtt cgc ccc gcc acc caa ttt ggc tec gac 354 
Ala Arg Pro Trp Ala Gly Val Arg Pro Ala Thr Gin Phe Gly Ser Asp 
275 2B0 285 

tgc ttc ggc gcg gcc tat etc cgc aaa ggc age etc gcc ccc gac gtg 312 
Cys Phe Gly Ala Ala Tyr Leu Arg Lys Gly Ser Leu Ala Pro Gly Val 
290 295 300 

age gag gac tgt ctt tac etc aac gta tgg gcg ccg tea ggc get aaa 960 
Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp Ala Pro Ser Gly Ala Lys 
305 310 315 32c 

ccc ggc cag tac ccc gtc atg gtc tgg gtc tac ggc ggc ggc ttc gcc • 008 

Pro Gly Gin Tyr Pro Val set Val Trp val Tyr Gly Gly Gly Phe Ala 

330 335 

ggc ggc acg gcc gcc atg ccc tac tac gac ggc gag gcg ctt gcg cga '056 
G-iy Gly Thr Ala Ala Me- Pro Tyr Tyr Asp Gly Glu Ala Leu Ala Arg 
340 345 3S0 

cag ggc gtc gtc gtg gtg acg ttt aac tat egg acg aac &tc ctg ggc 104 
Gin Gly val val Val Val Thr Ph e Asn Tyr Arg Thr Asn He Leu Gly 
355 360 365 

ttt ttc gcc cat cct ggc etc teg cgc gag age ccc acc gga act teg '152 
Phe Phe Ala His Pro Gly Leu Ser Arg Glu Ser Pro Thr Gly Thr Ser 
370 375 330 

ggc aac tac ggc eta etc gac att etc gcc get ctt egg tgg gtg cag 1200 
Gly Asn Tyr Gly Leu Leu Asp He Leu Ala Ala Leu Arg Trp Val Gin 
365 390 395 400 

age aac gcc cgc gcc etc gga ggg gac ccc ggc cga gtg acg gtc ttt 1248 
Ser Asn Ala Arg Ala Phe Gly gly Asp Pro Gly Arg Val Thr Val Phe 
405 410 415 

ggt gaa teg gcc gga gcg age gcg ate gga etc ctg etc acc teg ccg :295 
Gly Glu Ser Aia Gly Ala Ser Ala He Gly Leu Leu Leu Thr Ser Pro 
420 425 430 

ctg age aag ggt etc ttc cgt ggc get ate etc gaa agt cca ggg ctg 1344 
Leu Ser Lys Gly Leu Phe Arg Gly Ala He Leu Glu Ser Pro Glv Leu 
435 440 445 

acg cga ccg etc gcg acg etc gcc gac age gcc gee teg ggc gag cgc ]392 
Thr Arg Pro Leu Ala Thr Leu Ala Asp Ser Ala Ala Ser Gly Glu Arg 
450 455 460 

tc gac gcc _ g f^:L ^g cg * ct ^ c ^c teg acc gac cca gcc acc ctg 1440 

Leu Asp Ala Asp Leu "Ser Arg "r^iTTfrg-Ser ThX"As"p~?rQ Al a ' Th r L feu 

465 470 475 480 
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atg gcg cgc 
Kez Ala Arg 



ccg cgc ccg 
Pro Arg Pro 



gac age gcg 
Asp Ser Ala 
515 

ate gga sec 
lie Gly Thr 
530 

atg gag acg 
Ket Glu Thr 
5<15 

gac caa gec 
Asp Gin Ala 



acg ccc sag 
Thr ?ro Lys 



egg ggg gtc 
Arg Gly Val 
595 

gtg tgg cgt 
Val Trp Arg 
610 

get acc cac 
Ala Thr his 
625 

gac gag ttg 
Asp Glu Leu 



gac cgt gcg 
Asp Arg Ala 



aag aat ggc 
Lys Asn Gly 
675 

acg ggc aag 
Thr Gly Lys 

690 



gtg teg ccc 



gec gac gcg 
Ala Asp Ala 
485 

acc gga ccg 
Thr Gly Pro 
500 

gcg ate gcg 
Ala lie Ala 



aat gec gac 
Asn Ala Asp 



cca gcg gac 
Pro Ala Asp 
550 

gec gec gtg 
Ala Ala Val 
565 

gaa atg gtc 
Glu Ket Val 
580 

teg gec ttc 
Ser Ala Phe 



tat cag ttc 
Tyr Gin Phe 



gga gec gaa 
Gly Ala Glu 
630 

ggt ctg etc 
Gly Leu Phe 
645 

ctg ggc caa 
Leu Gly Gin 
660 

gac ccc gec 
Asp Pro Ala 



teg acc atg 
Ser Thr Met 



gga cct tec 



gee cgc ccg 
Ala Arg Pro 



ate gtc gat 
He Val Asp 
505 

s c g ggg cag 

Ala Gly Gin 

gaa ggc cgc 
Glu Gly Arg 
535 

tac caa gee 
Tyr Gin Ala 



gcg gcg tgc 
Ala Ala Cys 



gcg cgc ate 
Ala Arg He 
5S5 

teg gaa gcg 
Ser Glu Ala 
600 

aac ggt aat 
Asn Gly Asn 
615 

att ccc tac 
He Pro Tyr 



gat tgg ccg 
Asp Trp fro 



ctg atg tec 
Leu Met Ser 
665 

ggg gac gec 
Gly Asp Ala 
630 

aca ttc ggt 
Thr Phe Gly 
695 

ate ccc cct 



gca teg egg 
Ala Ser Arg 
490 

ggc cat gtg 
Gly His Val 



ctg gcg ccg 
Leu Ala Pro 



gec ttc etc 
Ala Phe Leu 

tat ctg gag 
Tyr Leu Glu 
555 

tat ccc etc 
Tyr Pro Leu 
570 

ttc ggc gac 
Phe Gly Asp 



ctt gtg cgc 
Leu Val Arg 



acc gag ggt 
Thr Glu Gly 
620 

gtt ttc ggg 
Val Phe Gly 
635 

ccc gag ggg 
Pro Glu Gly 
650 

tec gee tgg 

Ser Ala Trp 



ctt acc tgg 
Leu Thr Trp 



ccc gag ggc 
Pro Glu Gly 
700 



tgc gcg gat 
5S 



gac ctg cgc 
Asp Leu Arg 
495 

ctg ccg cag 
Leu Pro Gin 

510 

gtt egg gtc 
Val Arg val 
525 

ggg cgc gcg 
Gly Arg Ala 



gcg cag ttt 
Ale Gin Phe 



gac ggc egg 
Asp Gly Arg 
57S 

aat cag ttc 
Asn Gin Phe 
590 

cag ggc gcg 
Gin Gly Ala 
605 

gga aga gcg 
Gly Arg Ala 



gtg ttc aag 
Val Phe Lys 



ccc acg ccc 
Pro Thr Pro 
655 

gtc egg ttc 
Val Arg Phe 
670 

cct gec tat 
Pro Ala Tyr 
685 

cgc gcg gcg 
Arg Ala Ala 



ggc gee aag 



agg 1488 
Arg 



ace 1536 
Thr 



ctg 1564 
Leu 



ccg 1632 
fro 



ggc J 680 

Gly 

560 

gec ]728 
Ala 



aat 1776 
Asn 



eec 1824 
Pro 



ccg 3872 
Pro 



etc 1920 

Leu 

640 

gec 1968 
Ala 



gec 2016 
Ala 



tet 2064 
Ser 



gtg 2112 
val 



gcg 2160 
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val Ser Pro Gly Pro Ser He Pro Pro Cys Ala Asp Gly Ala Lys Ala 
705 710 7:5 720 

ggs ggc gga ggc age gec gga ggc age ggc gga ggc age aaa gac aac 2208 
Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Lys Asp Asn 

725 730 735 

get gcg gac gtg g^a gtg gtg ggc get ggc ttg age ggt ttg gag acg :i2$6 
Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu GIu Thr 
740 745 750 

gca cgc aaa gtc cag gec gec ggt ctg tec tgc etc gtt ctt gag gcg 2304 
Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala 
755 750 765 

atg gat eg: gta ggg gga aag act ctg age gca caa teg ggt ccc ggc :E352 
Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly 
770 775 780 

agg acg act ate aac gac etc ggc get gcg teg ace aat gac age aac 2400 
Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn 
785 790 795 800 

caa age gaa gta tee aga rtg ttt gaa aga ttt cat ttg gag ggc gag 2448 
Gin Ser Glu Val Ser Arg Leu ?he Glu Arg Phe His Leu Glu Gly Glu 
805 810 815 

etc cag agg acg act gga aat tea ate eat caa gca caa gac ggt aca 249S 
Leu Gin Arg Thr Thr Gly Asn Ser He Hrs Gin Ala Gin Asp Gly Thr 
820 825 830 

ace act aca get ect tat ggt gac tec ttg ctg age gag gag gtt gca 2544 
Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala 
835 840 845 

agt gca ctt gcg gaa etc etc ccc gta tgg tct cag ctg ate gaa gag 2592 
Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu 
850 855 860 

cat age gtt caa gac etc aag gcg age cct cag gcg aag egg etc gac 2640 
His Ser Leu Gin Asp Leu LyS Ala Ser Pro Gin Ala Lys Arg Leu Asp 
865 870 875 880 

agt gtg age ttc gcg cac tac tgt gag aag gaa eta aac ttg cct get 2588 
Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala 
885 890 395 

gtt etc ggc gta gca aac cag ate aca cgc get ctg etc ggt gtg gaa 273 6 

Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly Val Glu 
900 905 910 

gec cac gag ate age atg ctt ttc etc ace gac tac ate aag agt gee 2784 
Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr Tie Lys Ser Ala 
915 920 925 

^acc ggt etc agt aat att ttc teg gac aag aaa gac ggc ggg cag tat 2832 

"thr "Gly" Leu Ser 'Asn^rTe~T ) h^~"Ser""'Asp Lys Lys "Asp~"Gly "Gly' Gin Tyr 

930 935 940 
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atg cga tgc aaa aca ggt atg cag teg att tgc cat: gec atg tea aag ;&80 
Ke~ Arg Cys Lys Thr Gly Met Gin Ser He Cys His Ala X ec S er Lys 
545 950 955 * " 560 



gaa ctt gtt cca ggc ^ca gtg cac ccc aac acc ccc gtc get gaa att 
Glu Leu Vai Pro Gly Ser val His Leu Asn Thr ?ro Val Ala GIu lie 
S65 970 975 



7928 



gag cag teg gca ccc ggc tgt sea gta cga teg gec teg ggc gee ctg ;976 
Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val 
380 985 990 

etc cga age aaa aag gtg gtg gtt ccg eta ccg aca acc ttg tat ccc :024 
Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr 

1000 1005 

acc ttg aca ttt :ca cca ccc ctt ccc gec gag aag caa gca ttg gcg -072 
Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu ala 
1010 1015 1020 

gaa aa: tct ate ctg ggc tac tat age aag ata gtc zro gta tgg gac ?120 
Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp 
1025 1030 1035 1040 

aag ccg tgg tgg cgc gaa caa ggc etc teg ggc gtc etc caa tccr age -168 
Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser 
1045 1050 1055 

tgc gac ccc ate tea ttt gec aga gat acc age ate gac gtc gat cga "216 
Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg 
1060 1065 1070 

caa tgg tec act acc tgt ttc atg gtc gga gac ccg gga egg aag tgg 3 264 

G^n Trp Ser He Thr Cys Phe Met Val Gly Asd Pro Gly Arg Lys Trp 
1075 1080 ' 1085 

tec caa cag tec aag cag gta cga caa aag tct gtc tgg gac caa etc 2 312 

Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gl- Leu 
1090 1095 1100 

cgc gca gec tac gag aac gec ggg gec caa gec cca gag ccg gec aac 33 60 

Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn 
H05 1110 1115 



gtg etc gaa ate gag tgg teg aag cag cag tat ttc caa gga get ccg 2408 
Val Leu Glu Tie Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro 
1125 1130 1135 

age gec gtc tat ggg ctg aac gat etc ate aca ctg ggt teg gcg etc 3456 
Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu 
1:40 1145 1150 

aga acg ccg ttc aag agt gtt cat ttc gtt gga acg gag acg cct tea ^504 
Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu 
1155 1160 1165 



gtt tgg aaa ggg tat atg gaa ggg gec ata cga teg ggt caa cga gat 3551 
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Val Trp Lys Gly Tyr Ket Glu Gly Ala 
1170 H75 

get gca gaa gtt gtg get age ctg gtg 
Ala Ala Glu Val Val Ala Ser Leu Val 
U85 1190 



rle Arg Ser Gly Gin Arg Gly 
1180 

cca gca gca tag :.591 
Pro Ala Ala 
1195 



<210> 31 

<21I> 1196 

<212> PRT 

<213> Unknown 

<400> 31 

Met Ser Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin Pro 

15 xo 15 

Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu 

20 25 30 

Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu 

40 45 
Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp Val Lys 

50 55 60 

Leu Thr Gin Ser xet Ala lie He Arg Tyr He Ala Asp Lvs His Asn 
65 70 75 80 

Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu He Ser Men Leu Glu 

35 90 95 

Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser 

100 ].05 110 

Lys Asp Phe Glu Thr Leu Lys val Asp Phe Leu Ser Lys Leu Pro Glu 

H5 120 125 

Met Leu Lys Met: Phe Glu Asp Arg Leu Cys His Lys Thr Tyr Leu hsr. 

!30 135 140 

Gly Asp His Val Thr His Pro Asp Phe Ket Leu Tyr Asd Ala Leu Asp 
145 150 155 " 160 

Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu 

165 170 175 

Val Cys Phe Lys Lys Arg He Glu Ala lie Pro Gin He Asp Lys Tyr 

180 185 190 

Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 

1^5 200 205 

Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg 

210 215 220 

Gly Ser Pro Glu Phe Thr Asp Phe Pro Val Arg Arg Thr Asp Leu G n y 
225 230 235 " 240 

Gin val Gin Gly Leu Ala Gly Asp Vai Met Ser Phe Arg Gly He Pro 

245 250 255 

Tyr Ala Ala Pro Pro Val Gly Gly Leu Arg Trp Lys Pro Pro Gin His 

260 265 270 

Ala Arg Pro Trp Ala Gly Val Arg Pro Ala Thr Gin Phe Gly Ser Asp 

275 280 285 

Cys Phe Gly Ala Ala Tyr Leu Arg Lys Gly Ser Leu Ala Pro Gly Val 

290 295 300 

Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp Ala Pro Ser Gly a la Lys 
305 310 315 32C 

Pro Gly Gin Tyr Pro Val Met Val Trp Vcl Tyr Gly Gly Giv Phe Ala 

_ _ 325 33 0 " 335 

GXy Gly 'Thr Ala Ala" 'Het~~Prb*~Tyr 'Tyr \A£fp~Gxy - "Glu Ala "Lerr^lTa" "Arg 
340 345 35C 
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Gin Gly val val val Val Thr Phe Asn Tyr Arg Thr Asn lie Leu Gly 

355 360 365 

Phe Fhe Ala His Pro Gly Leu Ser Arg Glu Ser Pro Thr Gly Thr Ser 

370 373 380 

Gly Asn Tyr Gly Leu Leu Asp Hq Leu Ala Ala Leu Arg Trp Val Gin 
385 390 395 400 

Ser Asn Ala Arg Ala Phe Gly Gly Asp Pro Gly Arc Val Thr Val ?he 

405 410 * 415 

Gly Glu $er Ala Gly Ala Ser Ala lie Gly Leu leu Leu Thr Ser Pro 

420 425 430 

Leu Ser Lys G^y Leu Fhe Arg Gly Ala lie Leu Glu Ser Pro Gly Leu 

435 440 445 

Thr Arg Pro Leu Ala Thr Leu Ala Asp Ser Ala Ala Ser Gly Glu Arg 

450 455 460 

Leu Asp Ala Asp Leu Ser Arg Leu Arg Ser Thr Asp Pro Ala Thr Leu 
465 470 475 " 480 

Met Ala Arg Ala Asp Ala Ala Arg Pro Ala Ser Arg Asp Leu Arg Arg 

485 490 " 495 

Pro Arg Pro Thr Gly Fro He Val Asp Gly His Val Leu Pro Gin Thr 

500 505 510 

Asp Ser Ala Ala He Ala Ala Gly Gin Leu Ala Pro Val Arg Val Leu 

515 520 525 

He Gly Thr Asn Ala Asp Glu Gly Arg Ala Phe Leu Gly Arg Ala Pro 

530 535 540 

Me:: Glu Thr Pro Ala Asp Tyr Gin Ala Tyr Leu Glu Ala Gin Phe Gly 
545 550 555 560 

Asp Gin Ala Ala Ala Val Ala Ala Cys Tyr Pro Leu Asp Gly Arg Ala 

565 570 575 

Thr Pro Lys Glu Met Val Ala Arg lie Phe Gly Asp Asn Gin Phe Asn 

580 585 S90 

Arg Gly Val Ser Ala Phe Ser Glu Ala Leu Val Arg Gin Gly Ala Pro 

595 600 " 605 

Val Trp Arg Tyr Gin Phe Asn Gly Asn Thr Glu Gly Gly Arg Ala Pro 

610 615 620 

Ala Thr His Gly Ala Glu He Pro Tyr Val Phe Gly Val Phe Lys Leu 
625 630 635 640 

Asp Glu Leu Gly Leu ?he Asp Trp Pro Pro Glu Gly Pro Thr Pro Ala 

645 650 655 

Asp Arg Ala Leu Gly Gin Leu Met. Ser Ser Ala Trp Val Arg Phe Ala 

660 665 670 

Lys Asn Gly Asp Pro Ala Gly Asp Ala Leu Thr Trp Pro Ala Tyr Ser 

675 680 685 

Thr Gly Lys Ser Thr Met Thr Phe Gly Pro Glu Gly Arg Ala Ala Val 

690 695 700 

Val Ser Pro Gly Fro Ser He Pro Pro Cys Ala Asp Gly Ala Lys Ala 
7C5 710 715 720 

Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Lys Asp Asn 

725 730 735 

Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr 

740 745 750 

Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu val Leu Glu Ala 

755 760 765 

Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly 

770 775 780 

Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn 

_78_5____ 790 _ ^ 795 800 

Gin Ser Glu'Val * Ser" Arg L-eu PEe~Glu Arg"?ne" rlis Leu "GIu""Gly ' Glu" 
80S 810 815 
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leu Gin Arc Thr Thr Glv Asn Ser He His Gin Ala Gin Asp Gly Thr 

820 825 330 

Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu ser Glu Glu Val Ale 

835 340 645 

Ser Ala Leu Ala Glu Leu Leu Pro Val -'rp Ser Gin Leu He Glu Glu 

850 855 860 

H-s Se^- Leu Glr. Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp 
865 " S70 875 880 

Ser val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala 

8 65 890 895 

Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly Val Glu 

900 505 910 

Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala 

915 920 925 

Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr 

930 935 940 

Met Arg Cvs Lys Thr Gly Met Gin 3er He Cys His Ala Met Ser Lys 
945 * 950 955 960 

Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He 

965 970 975 

Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val 

980 ^85 990 

Phe Arg Ser Lys Lys Va. Val Val Ser Leu Pro Thr Thr Leu Tyr Pre 

995 1000 1005 

Th>- T eu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala 

1010 1015 1C20 

Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp 
1025 1030 1035 1040 

Lys Pro Trp Tro Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser 

1C45 105D 1055 

Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg 

1060 1065 1070 

Gin Tro Ser He Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp 

1075 1080 1085 

Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu 

1090 1095 HOO 

Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val ?ro Glu Pro Ala Asn 
1105 lHO H15 1120 

Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro 

1125 11^0 1135 

Sm Ala Val Tyr Gly Leu Asr Ar,p Leu He Thr Lgu Cly Ser Al* T.^n 

1140 1145 H50 

Arc: Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu 

1155 H60 1165 

Val Trp Lys Gly Tyr Wet Glu Gly Ala He Arg Ser Gly Gin Arg Gly 

1170 H75 1130 

Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
1185 1190 11^5 

<210> 32 
<211> 1803 
<212> DNA 
<213> Unknown 

<220> 
<221> CDS 



<222> (!) . . . (1B03) 
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<22 3> Glyc { - ) APAQ coding sequence; mutation in putative 
giycosyiation sites 

<400> 32 

atg gca ctt gca ccg age tac ate aat ccc cca aac gtc gec tec cca 48 

Met Ala Leu Ala Pro Ser Tyr He Asn Fro Pro Asa Vai Ala ser Pro 
15 10 15 

gca ggg tat ten cac gtc ggc gta ggc cca gac gga ggg agg tat gtg 96 
Ala Gly Tyr Ser His val Gly Val Gly Pro Asp Gly Gly Arg Tyr Val 
20 25 30 

aca ata get gga cag att gga caa gac get teg ggc gtg aca gac cct 144 
Thr He Ala Gly Gin He Gly Gin Asp Ala Ser Gly Val Thr Asp Pro 
35 40 45 

gec tac gag aaa cag get gec caa gca ttc gec aat ctg cga get tgc 192 
Ala Tyr Glu Lys Gin Val Ala Gin Ala ?he Ala Asn Leu Arg Ala Cys 
50 55 50 

etc get gca gtt gga gec act tea aac gac gtc acc aag etc aat tac 24C 
Leu Ala Ala Val Gly Ala Thr Ser Asn Asp Val Thr Lys Leu Asn Tyr 
65 70 75 80 

tac ate gtc gac tac gec ccg age aaa etc acc gca att gga gat ggg 28 S 

Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala He Gly Asp Gly 
85 90 95 

ctg aag get acc ttt gec ctt gac agg etc cct cct tgc acg ctg gtg 335 
Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 
100 105 110 

cca gtg teg gec ctg tct tea cct gaa tac etc ttt gag gtt gat gec 384 
Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 
115 120 125 

acg gcg ctg gtg ccg gga cac acg acc cca gac aac gtt gcg gac gtg 432 
Thr Ala Leu Vai Pro Gly His Thr Thr Pro Asp Asn Val Ala Asp Val 
130 135 140 

gta gtg gtg ggc get ggc ttg age ggt ttg gag acg gca cgc aaa gtc 48C 
Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 155 160 

cag gec gec ggt ctg tec tgc etc gtt ctt gag gca atg gat cgt gta 528 
Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg val 
165 17U 175 

ggg gga aag act ctg age gta caa teg ggc ccc ggc agg acg act ate 57 6 

Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He 
130 185 190 

aac gac etc ggc get gcg tgg ate aat gat age aat cag gec gaa gta 624 
Asr. Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ala Glu Val 
195 200 205 



"tec aga~ ttg t"tt gaa aga "£"t>'~cat ttg'gag ggc gag cXC cag agg'a'cg 6T2~ 
Ser Arg Leu Phe Glu Arg Phe His T.eu Glu Gly Glu Leu Gin Arg Thr 

64 



Received from < 5152881338 > at 3/25/03 10:51:23 AM [Eastern Standard Time] 



03/25/03 TUE 10:45 FAX 5152S8133S 



MCKEE VOORHEES & SEASE 



g]086 



210 215 220 

act gga aat tea ate cat caa gca caa gac ggt aca acc act aca get 

Thr Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 

225 230 235 240 

cct tat ggt g^c tec ttg ctg age gag gag gtt gca agt gca ctt gcg 

Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 

245 250 255 



aat &iz ttc teg gac aag aaa gac ggc ggg cag tat atg cga tgc aaa 
Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 
340 345 350 



720 



768 



gaa etc etc ccc gta tgg tct cag ctg ate gaa gag cat age ctt caa 816 
Glu Leu Leu Pro val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin 
260 265 270 

gac etc aag gcg age cct cag gcg aag egg etc gac agt gtg age ttc 8 64 

Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu As? Ser Val Ser Phe 
275 280 285 

gcg cac tac tgt gag aag gaa eta aac ttg cct get gtt etc ggc gta 
Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Let Gly Val 
290 " 295 300 

gca aac cag ate aca cgc get ctg etc ggt gtg gaa gee cac gag ate 
Ala Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 315 320 

age atg ctt ttt etc acc gac tac ate aag agt gec acc ggz. etc agt j COS 

Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser 
325 330 335 



912 



950 



.056 



aca ggt atg cag teg att tgc cat gec atg tea aag gaa ctt gtt cca 1104 
Thr Gly Met Gin Ser He Cys His Ala Met Ser Ly£ Glu Leu Val Pro 
355 360 365 

ggc tea gtg cac etc aac sec ccc gec get gaa att gag cag teg gca 1152 
Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ma 
370 375 380 

tec ggc tgt aca gta cga teg gee teg ggc gec gtg ttc cga age aaa 
Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
365 390 395 400 

aag gtg gtg gtt teg tta ccg aca acc ttg tat ccc acc ttg aca ctt 
Lys Val VaL val Ser Leu Pro Thr Thr Lea Tyr Pro Thr Lea Thr Phe 
405 410 415 

tea cca cct ctt ccc gee gag aag caa gca ttg gcg gaa aat tct ate 
Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He 
420 ' 425 430 

ctg ggc tac tat age aag aca gtc ttc gta tgg gac aag ccg tgg tgg 1344 
Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 
05 4~4T0 445 

65 
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cgc gaa caa ggc ttc teg ggc gtc etc caa teg age tgt gac ccc ate H92 
Arg GIu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He 
450 455 460 

tea ttt gec aga gat acc age ate gac gtc gat cga caa tgg tec att 
Ser Phe Ala Arc Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He 
465 * 470 475 480 

acc tgt ttc atg gtc gga gac ccg gga egg aag tgg tec caa cag ccc 
Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
485 490 495 

aag cag gta cga caa aag tct gtc tgg gac caa etc cgc gca ccc tac 
Lys Gin Val Arc Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
500 505 510 

gag aac gec egg gec caa gtc cca gag ccg gec aac gtg etc gaa ate 
GlU Asn Ala Gly Ala Gin Val Pro Glu ?ro Ala Asn Val Leu Glu He 
515 320 525 

crag tgg teg aag cag cag tat ttc caa gga get ccg age gec gtc tat 
Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
530 535 540 

ggg ctg aac gat etc ate aca ctg ggt teg gcg etc aga acg ccg ttc 
Giy Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 
545 550 SS5 5G0 

aag agt gtt cat ttc gtt gga acg gag acg tct tta gtt tgg aaa ggg :?28 
Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 

tat atg gaa ggg gec ata cga teg ggt caa cca ggt get gca gaa gtt 1776 
Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
580 585 59C 



gtg get age ctg gtg cca gca gca tag 
Val Ala Ser Leu Val Pro Ala Ala * 
595 600 



<210> 33 
<211> 600 
<212> PRT 
<213> Unknown 



<400> 33 

Met Ala Leu Ala Pro ser Tyr He Asn Pro Pro Asn Val Ala Ser Pro 

1 5 10 15 

Ala Gly Tyr Snr Hlu Vdl Gly Val Gly Pro Asp Gly Gly Arg Tyr Val 

20 25 30 

Thr He Ala. Gly Gin He Gly Gin Asp Ala Ser Gly Val Thr Asp Pro 

35 40 45 

Ala Tyr Glu Lys 3 In Vel Ala Gin Ala Phe Ala ASH Leu Arg Ala Cys 

50 " 55 60 

Leu Ala Ala Val Gly Ala Thr Ser Asr. Asp Val Thr Lys Leu Asn Tyr 

- 6 5 ~ TO" 75 8 0- 

Tyr He Val Asp Tyr Ms Pro Ser Lys Leu Thr Ala He Gly Asp Gly 
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1536 
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1632 



1630 
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S5 90 35 

Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 

100 105 HO 

Pro Val Ser Ala Leu Ser Ser Pre Glu Tyr Leu Phe Glu Val Asp Ala 

115 120 125 

Thr Ala Leu Val Pro Gly His Thr Thr Pro Asp Asn Val Ala Asp Val 

130 135 140 

Val Val Val Gly Ala Glv Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 155 160 

Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val 

165 170 175 

Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He 

180 125 190 

Asn Aso Leu Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ala Glu Val 

195 200 205 

Ser Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr 

210 215 220 

^hr Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 
225 230 235 240 

D ro Tyr Gly Aso Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 

245 250 255 

Glu Leu Leu Pro Val Trp Ser Gin Leu He Clu Glu His ser Leu Gin 

260 265 270 

Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe 

275 280 285 

Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Fro Ala Val Leu Gly val 

290 295 300 

Ala Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 315 320 

Ser Ket leu Phe Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser 

325 330 33o 

Asn He Phe Ser Asp Lys !Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 

340 345 350 

Thr Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro 

355 360 365 

Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala 

370 375 380 

Ser G'y Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
3e5 ~ 390 395 400 

Lys val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 

405 415 
Ser Pro r-rn Lou Pro Ala Glu Lys; Gin A; a t.rii Ala Glu Asn Ser He 

420 425 430 

Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 

435 440 445 

Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He 

450 455 450 

Ser Phe Ala Arg Aso Thr Ser He Asp Val Asp Arg Gin Trp Ser He 

470 475 48C 



46. 

Thr Cys Phe Ken Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 

485 490 495 

Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 

500 535 510 

Glu Asn Ala Gly Ala Gin Val Pro G^u Pro Ala Asn Val Leu Glu He 

515 520 535 
Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pre Ser Ala Val Tyr 
_530 535- 540. 



Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala leu Arg Thr Pro Phe 
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545 550 555 560 

Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 

565 570 575 

Tyr Met Glu Gly Ala Tie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 

580 585 590 

Val Ala Ser Leu Val Pro Ala Ala 
595 600 

<210> 34 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 37-ir.er oligonucleotide 
<4Q0> 34 

gggcaat^ca tggcacctgc accgacc:ac a:caatc 

<210> 35 
<211> 1929 
<212> DNA 

<213> Exophiala spinifera 
<220> 

<221> in;ron 



<4 



22> [739) . . . (811) 



<221> intrcn 
<222> (1134) - - - (1186) 

<400> 35 

atggcacttg caccgagcta catcaatccc ccaaacgtcg cctccccagc agggtattcc 60 
cacatcggcg taggcccaaa cgaagcgagg tatgtgacaa tagctggaca gattggacaa 
gacgctttgg gcgcgacaga cccagcctac gagaaacagg ttgcccaagc dttcgccaat 
c-gcgagctt gccttgctgc agttggagcc tcttcaaacg acgtcaccaa gcccaattac 
Cacatcggcg actacgcccc gagcaaactc accgcaattg gagargggct gaagtctacc 
tttgcccttg acaggctccc tccttgcacg ctggtgccag taccggcctt ggcttcacct 360 
gaatacctct ttgaggttga tgccacggcg ctggtgccag gacactcgac cccagacaac 420 
gtrgcggacg tggtagrggt gggcgctggc ntgagcggtt tggagacggc acgcaaagtc 480 
caggccgccg gtccgtcctg cctcgttctt gaggcgatgg atcgtgtagg gggaaagact 540 
ctgagcgtac aatcgg^tcc cggcaggacg actatcaacg acctcggcgc tgcgtggatc 
aatgacagca accaaagcga agtatccaga trgtttgaaa gattrcatt- ggagggcgag 
ctccagagga cgaccggaaa ttcaatccat; caagcacaag acggtacasc cactacagct 720 
ccttatggtg actccccggt aagcacaatc ccactttgtg a^gagacctc tgtcgagrgt 
ag&atacagt cactgaCtCC acttcgtcca gctgagcgag gacgttgcaa gtgcactrcc 
ggaacLccce cccgtatggt ctcagcrgat cgongagr.au aycuLLcjdag accccaagqc 
gaccccrcag gcga^gcggc tcgacagtct gagcttcgcg cactactgrg agoaggaccr 
aaacttgcct gctgtcctca gcgtggcaaa ccagatcaca cgcgctctgc ccggtgtgga 1020 
agcccacgag atcagcatgc tttttctcac cgacracatc aagagrgcca ccggtctcag 1080 
raatattgtc tcggacaaga aagacggcgg gcagtatatg cgatgcaaaa caggtgcgcg 114 0 
cggr_gtcctc tcaggtaggg gactcgtntc ttagiggtca rrccag^cat gcagtcgatt 1200 
tgccatgcca tgtcaaagga acr_tgttcca ggctcagtgc acctcaacac ccccgzcgct 12 60 
ggaattgagc agtcggcgtc cggctgrata gtacgaccgg cctcgggcgc cgrgttccga 1320 
agcaaaaacg tggtggtttc gttaccgaca acar_tgtatc ccacettgac atctccacca 13 80 
cctcttcccg ccgagaagca agcattggcg gaaaaatcta tcctcggcta ctatagcaag 1440 
' a t a g t c itcg tar gg gacaa ~c~ c'c g 't gg t g g eg eg a "a c aag"gcT reccggg~~crrtrrT:rrnra-a- * 5 - 0 0 ' 
-cgagctatg acsccacctc atttgecaga gataccagca rcgaagtcga teggcaatgg 1550 
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tcc^t -c.cc z gt z rcatagt cggagacccg ggacggaagt ^gtcccaaca gtccaagc&g 162 0 

gtacgacaaa agcctgtctc ggaccaactc cgcgcagcct acgagaacgc cggggcccaa 1680 

gtcccagagc cggccaacgt gctcgaaatc gagzggtcga agcagcagta tttccaagga 1740 

gctccgagcg ccgtctatgg gccgaacgac c;caccacac -gggtrcggc gcvcagaacg 1800 

ccq t Ccaagt gtgttcattr cgttcgaacg gagacgtctt cagtttggaa agggtatiatg 1860 

gaaggggcca ~acgatcggg tcaacgaggt gctgcagaag rtgtggctag ccxggtgcca 192 0 

gcagcatag 192 9 

<210> 36 
<2ll> 600 
<212> PRT 

<213> Exophiala spinirera 
<400> 36 

Met, Ala Leu Ala Pro Ser Tyr He Aszi Pro Pro Asn Val Ala Ser Pro 

15 10 15 

Ala Gly Tyr S<=r His Tie Gly Val Gly Pro Asn Glu Ala Arg Tyr Val 

20 25 30 

Thr He Ala Gly Gin He Gly Glr. Asp Ala leu Gly Val Thr Asp Pro 

35 40 45 

Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 

50 55 60 

Leu Ala Ala Val Gly Ala Ser Ser Asn Asp Val Thr Lys Leu Asn Tyr 
65 70 75 SO 

Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala He Gly Asp Gly 

85 50 95 

Leu Lys Ser Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 

100 105 110 

Pro Val Pro Ala Leu Ala Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 

115 120 125 

Thr Ala Leu Val Pro Gly His Ser Thr Pro Asp Asn Val Ala Asp Val 

130 135 140 

Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys val 
145 150 155 160 

Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Ket Asp Arg Val 

165 170 175 

Gly Gly Lys Thr Leu Ser val Gin Ser Gly Pro Gly Arg Thr Thr He 

180 185 150 

Asn Asp Leu Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val 

195 200 205 

Ser Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr 

210 215 220 

Thr Gly Asn Ser He Ills Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 
225 230 235 240 

Pro Tyr Gly Asp Ser Pro Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 

245 250 255 

Glu Leu Leu Pro Val Trp Ser Gin Leu He Glu Glu Tyr Ser Leu Glu 

260 265 270 

Asp Pro Lys Ala Ser Pro Gin Ala Lys Arc Leu Asp Ser Val Ser Phe 

275 280 285 

Ala His Tyr Cys Glu Lys Asp Leu Asn Leu Pro Ala Val Lou Ser Val 

290 295 300 

Ala Asn Gin XI e Tnr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 315 320 

Ser Mec L9U phe Lou Thr Asp Tyr Ilo Lys Ser Ala Thr Gly Leu Ser 
325 330 335 

Asn" Tie" Val— Sgr— Asp- Ly a t ys— Prep-Sly • Gly Gin Tyr Metrftr Q Cys L ys - 

340 345 350 

69 



Received from < 5152881338 > at 3/25/03 10:51 :23 AM [Eastern Standard Time] 



03 '25/03 TUE 10:46 FAX 5152881338 MCKEE VOORHEES & SEASE @091 



Thr 


Gly 


Met 


Gin 


Ser 


Tie 


Cys 


His 


Ala 


Met 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 






355 










36C 










365 








Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


val 


Ala 


Gly 


He 


GlU 


Gin 


Ser 


Ala 




37C 










375 










380 










Ser 


Gly 


Cys 


Tie 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


385 










390 










395 










4C0 


LyS 


val 


val 


val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 










405 










410 










415 




Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 




Ser 


He 








42 0 




















43 0 






Leu 


Gly 


Tvr 




Ser 


Lys 


He 


Val 


Phe 


Val 


*■ — w 


Asp 


Asn 


Pro 


T'rn 








435 










440 










445 










Glu 


Gin 


G 1 v 


phe 


Ser 


Gly 


Val 


Lf*U 


Gin 


Ser 


Ser 


Cvs 


Asp 


Pro 


He 




450 










45 5 










4 6 0 










Ser 




Ala 


Arc 


Asp 


Thr 


Ser 


lie 


Glu 


Val 


Asp 




Gin 




c , (=> T 


-L — 


465 










470 










475 










48 0 


Thr 


^y ^ 


Ph.© 


Ke t 


Val 


vHy 


ASO 


Pro 


Gly 


Ax ci 






Ser 


Gin 




O Lu- — 




















4S0 










495 




t y a 


Gin 


Val 


Arc 


Gin 


Lys 


Ser 


Val 


- V 


Asp 


Gin 


Lgu 


Arc 


Ala 


Ala 


^ y- 








50 0 










505 










SIC 






Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 






515 










520 










525 








Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 




530 










535 










540 










Gly 


Leu 


Asa 


Asp 


Leu 


He 


Thr 


Leu 


Gly 


Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


545 










550 










555 










560 


Lys 


Cys 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 


Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 










565 










370 










575 




Tyr 


Met 


GlU 


Gly 


Ala 


He 


Are 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 








530 










535 










590 






Val 


Ala 


Ser 


Leu 


Val 


Pre 


Ala 


Ala 



















595 600 

<;210> 37 
<2I1> 1929 
<212> DNA 

<213> Exophiala spinifera 
<220> 

<221> intron 

<222> (739) , , . (311) 

<221> intron 

<222> (1134) . . . (1186} 



<400> 37 

atggcacttg caccgagcta catcaatccc ccaaacgtcg cctccccagc agggtattcc 60 

cacatcggcg taggeccaaa egaagegagg tatgtgacaa tagctggaca gartggacaa 12 0 

gaccrctttgg ccgtgacaga cccagccz&c gagaaacagg ttgcccaagc atrcgecaat 180 

ctzgegagett gccttgctgc agr.r.ggAg^f: T.nrt.ciaxar.g Rc.qrr.ar.r.ax gctc^actac iaq 

tacategteg actacgcccc gagcaaactc acegcaattg gagatgggcr. gaagtctacc 3 00 

tttccccttg acaggctccc tccttgcacg ctggtgccag t.accggcctt ggcbtcacct 3 60 

gaatacctct ttgaggttga cgccacggcg crggtgccag cacactcgac ccgagacaac 420 

gttgcggacg tggtagtggt gggcgctggc ttgagegget tggagaegge aegcaaagtc 480 

caggccgccg gtctgtcctg cctcgttctt gaggegatgg atcgtgtagg ggcaaagact 540 

ctgagegtae aategggtec eggcaggacg actatcaacg acctcggcgc tgcgtggarc 600 

aatgacagca accaaagega agfa tc c a ga 1 1 g t teg a a a g a" 1 1 't c a 1 1 1 gga gggega g ' 6~6~tT 

ctccagagga egaceggaaa ttcaatccat caagcacaag aeggtacaac cactacagct 720 
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cct^atgg^g actccccggt aagcacaatc ccacrtcgcig acgagacct c tgtcgagtgt 730 

agaatacag- cactgacccc ac*:tcctcca gctgagcgag gaggtrgcaa gtgcacttgc 840 

ggaactcctc cccgtatggt cucagctcat cgaagagtat agccttgaag accccaaggc 900 

gagcccCcag ucgaaccggc tcgacagtgt gagctucgcg cactac~gtg cgaaggscct 9 6C 

aaac:tgcct gctgreczca gcgtggcaaa ccagatcaca cgcgctcrgc icggtgtgga 102C 

accccacgag atcagcargc tttttctcac cgactacatc aagagtgcca ccggcctcag 1030 

taatattgtc tcggacaaga aagacggcgg gcagtatatg cgatgcaaaa caggrgcg^g 1140 

cggLgtcctc tcaggcaggg gactcgittc ttagtggtca tcccaggcat ecagrcga" 1200 

tgccatgcca tgtcaaagga acttgt-cca ggcccagtgc acc;caacac ccccg:cgc: 1260 

ggaatcgagc ag^cggcgtc cggctgtata gtacga:cgg cctcgggcgc cgtg* "ccga 1320 

agcaaaaagg tggtgg-ttc gt~accgaca acattgeate ccaccttgac attttcacca 1380 

cctcr"cccg ccgagaagca agcactggcg gaaaaarcta ^cctcggcta ctatagcaag 1440 

atagtcttcg tatgggacaa cccg-ggtgg cgcgaacaag gctccccggg cgccctcc&et 15C0 

tcgagc^gtg accccatctc atttgecaga gataccagca tcgaagtcga teggcaatgg 1560 

tccatcacct gtttcatggt cggagacccg ggacggaagt ggtcccaaca geccaagcag 162 0 

gtacgacaaa agtctgtctc ggaccaactc cgcgcagccc aegagaaege cggggcccaa 1680 

gtcccagagc cggccaacgt gctcgaaatc gageggtega agcagcagta tttccaacga 1740 

gcUccgagcg ccgtctatgg gctgaacgat ataa^ciaoac: tgggrtegge gctcagaacg 1800 

ccgrtcaagt gtgttcattc cgttggaacg gagaegtect tag^ceggaa agggcatatg 1860 

gaaggggeca cacgateggg tcaacgaggt getgeagaag ttg-ggctag cctggtgcca 192 0 

gcagcatag 1929 



<210> 38 
<211> 600 
<212> ?RT 

<213> Exophiala sp:.n\fera 



<400> 38 

Met Ala Leu Ala Pro Ser Tyr lie Asn Pro Pro Asn Val Ala Ser Pro 

15 10 15 

Ala Gly Tyr Ser His lie Gly Val Gly Pro Asn Glu Ala Arg Tyr Val 

20 25 30 

Thr lie Ala Gly Gin He Gly Gin Asp Ala Leu Gly Val Thr Asp Pro 

35 40 45 

Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 

50 55 60 

Leu Ala Ala Val Gly Ala Ser Ser Asn Asp Val Thr Lys Leu Asn Tyr 
65 70 75 80 

Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala lie Gly Asp Gly 

85 90 95 

Leu Lys Ser Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 

100 105 110 

Pro Val Pro Ala Leu Ala Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 

115 120 125 

'^hr Ala Leu Val Pro Gly His Ser Thr Pro Asp Asn Val Ala Asp Val 

130 135 140 

Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 155 160 

Gin Ala Ala Gly Leu Ser Cys Leu Val Lou Qlu Ala Met Asp Arg Val 

165 170 175 

Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He 

180 185 190 

Asn Asp Leu Gly Ala Ala Trc He Asn Asp Ser Asn Gin Ser Glu val 

19b 200 205 

Ser Arg Leu Phe Glu Arg Phe His Lea Glu Gly Glu Leu Gin Arg Thr 
210 215 "* 220 



Thr Gly Asn Ser He His Gin" Ala Gin Asp Gly Thr T~Hr Tnr Thr Ala 
225 230 235 2'0 
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Pro 


lyr 




Asp 


jtr — 






JCI 




Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 




















2 50 










255 




b 1 Li 




ijSU 






- 






Leu 


He 


Glu 


Glu 


Tvr 


Ser 


Lc?u 


Glu 








^ n 










2 6 5 










270 








P r o 


Lys 


His 

Aid 


0 Q V 


ir-t CJ 




Ala 


Lys 


Arg 


Leu 


sp 


Ser 


Val 


Ser 


Phe 






z / _> 




















285 








AXcL 


nlS 


Tyr 


L,y s 


Pill 
blU 


Lys 


ASp 


x.c=: a 


Asn 


_ 


"r o 


Ala 


Val 


Leu 


Ser 


Val 




2 90 




















3 0 0 










Ala 


Asn 


Gin 


i xe 


j, nr 


Arg 


ax a. 


Leu 


Li£U 


\3 X 


V d 


bill 




nj.o 


^» X v,l 


He 


3 05 










_j 1 u 










J 1 J 










J £ \J 


Ser 


Met 




Phe 


Leu 


Thr 


Asp 


Tyr 


lie 


Lys 


Ser 


ax a. 


Thr 


b^y 


i.'SU 












HOC 




















^ ^ ^ 

0 -5 -P 




Asn 


lie 




Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


b_y 


bin 


Tyr 


wet 


A.r c - 


Cys 


uy s 








3 4 0 










■a /i c: 










i ^ n 

J ZJ u 






Thr 


Gly 


Met 


Gin 


Ser 


- 1 _ 


Cys 


His 


A- a 


Me t 




Lys 


Pin 

bXU 


Leu 


vax 


tr _ (_■ 
















J b U 










^ ^ 
j □ j 








Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


^ „ 
Fro 


v a - 


Al a. 




lie 


Pi 
bU. 


bin 


OC» 


r*-l Cl 




3 7 0 










^ "5 K 










-ion 
o ?! U 










Ser 


Gly 


Cys 


lie 


Val 


Arc 


Ser 


Ala 


Ser 


G-y 


Ax a 


vax 


Phe 


Arcj 




Lys 


T> O C 

Job 










390 










-3 3 










400 

*i V \J 


Lys 


Val 


Val 


Va. 1 


Ser 


Leu 


Pro 


- nr 


Thr 


Leu 


Tyr 


Pre 




Leu 


rnv, ^ 
1 11 x 






















*± X u 










zl1 S 




Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 




Ala 


Leu 


Ala 


b^ J 


^ys 




Hp. 
J. J. tr 








4zU 










^ I 3 










f± j u 






Z,€U 


Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


Val 


?he 


Val 


Trp 


Asp 


Asn 


Pro 


- rp 


- rp 






435 










A A ^ 
4 4 J 


















Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


pi « 

bin 


Ser 


Cnv- 


P, ir 

uy^ 


Asp 


r x. O 


X ti 




450 










455 










4 bu 












?ne 


Ala 


Ar<y 


Asp 


Thr 


Ser 


XX£ 


pi,, 


Vdi 


Asp 


Ar^ 




Trp 




X « *r 












470 










f± / 0 










480 


Tar 


Cys 


Phe 


Met 


val 


Gly Asp 


Pro 


G-y 


Arg 


Lys 


Trp 


Ser 


b^n 


bXU 












>i ft ^ 










a q n 










4 Q ^ 

^ 3 J 




Lys 


Gin 


Val 


Arg 


bxn 


Lys 


Ser 


va x 


Trp 


ASp 


Lixn 


Leu 


Arg 






iy« 








5 OU 










c: n c 










jIU 






Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 






515 










520 










525 








Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 




530 










535 










540 










Gly 


Leu 


Asn 


Asp 


Leu 


He 


Thr 


Leu 


Gly 


Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 












550 










555 










560 


Lye 


Cys 


Val 


His 


Phe 


Val 


Gly 


r .?hr 


Glu 


Thr 






Va1 


Trp 


Lys 


Gly 










565 










570 










575 




Tyr 


Met 


Glu 


Gly 


Ala 


He 


Arg 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Va.1 








5S0 










585 










5<3C 






Val 


Ala 


Ser 


Leu 


val 


Pro 


Ala 


Ala 



















595 600 

<210> 39 

<211> 1930 

<212> DKA 

<213> Exophiala spiriifera 
<220> 

<221> intron 

<222> (739) - . . (811) 

V221> intron ' ~ 

<222> (H34) . . . (1187) 
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<221> xisc_ feature 
<222> (648) . . . (648) 
<223> n = A.T,C or G 



<400> 39 

atggcacttg caccg^gcta :a:caatccc c:caaacy"cg cc r.c^cccigc accgtattct 60 

cacgtcggcg taggcccaga cggagggagg tatgcgacaa tagctggaca gattggacaa 120 

gac§ctt:cgg gcgzgacaga ccctgcctac gagaaacagg ttgcccaagc attcgccaac ISO 

cr.gcgagctt gccttgctgc agttggagcc acttcaaacg acgtcaccaa gctcaa::ac 240 

racarcgtcg actacgcccc gagcaaactc accgcaatcg gagangggcn gaaggctacc 300 

zzngccctzg acaggctccc tccttgcacg ctiggtgccag i.gccggcctc gtc^tcagct 360 

gaatacctct ttgacgrrga tgccacggcg ctggtgccgg gacacacgac cccagacaac 420 

gttgcggacg tggtiagtggt gggcgctggc ttgagcggt r. tggagacggc acgcaaagcc 480 

caggccgccg gtccgtcccg ectcgrrctt gaggcgatgg atcgtguagg gggaaagact 540 

ccgagcgtac aatcgggtcc cggcaggacg ac~atcaacg acctcggcgc Lgcgtggatc 600 

aatgacagca accaaagcga agtatccaga ttgtt-gaaa gacttcatnt ggagggcgag 660 

ctccagagga cgactggaaa tccaatccat caagcacaag acggtacaac cactacagcn 720 

cctta tggtg accccttcct aagcacaatc ccacwttgtg atgagacc:;c -gtcgagtgt 780 

agaatacagt cactgattcc actccgtcca gctgagcgag gaggttgcaa gtgcacttgc S40 

ggaactcctc cccgtatggt ctcagctgst cgaagagcat, agcc^tcaag acctcaaggc 900 

gagccctcag gcgaagcggc rcgacagrgt: gagcttcgcg caczactgtg agaaggaact 960 

aaacttgcct gctgt^cccg gcgcagcaaa ccagatcaca cgcgc~ctgc tcggtgtgga ^020 

agcccacgag atcagca^gc tttttctcac cgactacacc aagag^gcca ccggtcrcag 1080 

taa^attttc tcggacaaga aagacggcgg gcagnatatg cgatgcaaaa caggtgcgtcj 1140 

cggr.gtcgtc ucaggtgggg gactcgtttc tcaagtggtc aLttcaggta tgcagtcgat 1200 

-.yctjalycu dLy LXdaagg aacttgLtcc aggctcagtc; cci^tt^tt cccccgtcgc 1260 

cgaaa:tg&g cagtcggcat ccggctgtac ag:occatcg gcctcgggcg ccgtgtLcey 1320 

aagcaaaaag gcggtgg-tt cgttaccgac aaccttgta^ cccaccctga cattttcacc 1360 

aectcccccc gccgagaagc aagcattggc ggaaaactcn atcctgggct actatagcaa 1440 

gatagtctbc gta tgggaca agccgtggrg gcgcgaacaa ggc"ctcgg gcgtccticca Is 00 

atcgagctgt gaccccatct cattcgccag agataccagc atcgacgtcg atcgacaatg 1560 

gtccaitacc tgcttcacgg tcggagaccc gggacggaag tggi:cccaac agtcceagca 1620 

ggcacgacaa aagtcLgtc: gggaccaacc ccgcgcagcc zacgagaacg ccggggccca 1580 

agccccagag ccggccaacg cgct:cgaaat cgagtiggticg aagcagcagt atctccaagg 174 0 

agctccgagc gccgtccatg ggctgaacga tctcatcaca cngggt.tcgg cgctcagaac 1SC0 

gccgttcaag agrgttcatt tcgttggaac ggagacgtct rtagtttgga aagggLacac 1860 

ggaaggggcc atacgatcgg gtcaacgagg tgctgcagaa gt tgsggcta gcccggtg^c 102 0 

agcagcatag 1930 





<210> 


40 
















<211> 


598 
















<212> 


PRT 
















<213> 


£xophiala spinifera 
















<220> 


















<22l> 


VARIANT 
















<222> 


(216) . . . (216) 
















<223> 


Xaa = Any Air.ino Agid 
















<400> 


40 














Met 


Ala Leu 


Ala Pro Ser Tyr lie Asn 


Pro 


Pro 


Asn 


Val 


Ala 


Ser Pro 






5 


10 










15 


Ala 


Gly iyr 


Ser His Val Gly Val Gly 


Pro 


Asp 


Gly 


Gly 


Arg 


Tyr Val 






20 25 










30 




Thr 


lie Ala 


Gly Gin lie Gly Gin Asp 


Ala 




Gly 


Val 


Thr 


Asp Pro 



-3-5 4-9 ■ --45- 



Ala Tyr Glu LyS Gin Val Ala G^.M Ala Phe Ala Asn Leu Arg Ala Cys 
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50 55 60 

Leu Ala A.la Val Gly Ala Thr Ser Asn Asp val Thr Lys Leu Asn Tyr 
65 70 75 SO 

Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala tie Gly Asp Gly 

85 90 95 

Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 

100 1C5 110 

Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 

115 120 125 

Thr Ala Leu Val Pro Gly His Thr Thr Pre Asp Asn Val Ala Asp Val 

130 135 140 

Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
145 150 155 160 

Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 

165 17C 175 

Gly Lys Thr Leu Ser Val Gin S<*r Gly Pro Gly Arg Thr Thr lie Asn 

180 135 190 

Asp Lea Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser 

195 200 2G5 

Arg Leu Phe Glu Arg Phe His Xaa Glu Gly Glu Leu Gin Arg Thr Thr 

210 215 220 

Gly Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro 
225 230 235 240 

Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu 

245 250 255 

Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin Asp 

260 265 270 

Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe Ala 

275 280 285 

His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val Asn 

290 295 300 

Gin Tie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu lie Ser Met 
305 310 315 320 

Leu Phe Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser Asn Tie 

325 330 335 

Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys Thr Gly 

340 345 350 

Met Gin Ser lie Cys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser 

355 360 365 

Val His Leu Asn Thr Pro Val Ala Glu lie Glu Glr. Ser Ala Ser Gly 

370 375 380 

Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser LyS Lys Val 
385 390 395 400 

Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro 

405 410 415 

Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser lie Leu Gly 

420 425 430 

Tyr Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu 

435 440 445 

Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe 

450 455 460 

Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser lie Thr Cys 
465 470 475 480 

Phe Ket Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin 

485 490 495 

Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn 

500 ^5-0-5 5-10" " 

Ala Gly Ala Glr. Val Pro Glu. Pro Ala Asn val Leu Glu lie Glu Trp 
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515 520 525 

Ser Lys Gin Gin Tyr Phe Gin Gly Ala ?ro Ser Ala Val Tyr Gly Leu 

530 535 540 

Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser 
545 550 555 560 

Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Mec 

565 570 575 

Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala G-lu Val Val Ala 

580 585 590 

Ser Leu Val Pro Ala Ala 

<2l0> 41 
<211> 1928 
<212> DNA 

<213> Rhinocladiella atrovirens 
<220> 

<221> incron 

<222> (739) . . . (811) 

<221> intron 

<222> (1134 ;■ . . . (1185) 



<400> 41 

atggcacttg caccgagcta catca^tccc ccaaaccccg cctccccagc agggtaLtcc <5C 

cacgtcggcg taggcccaaa cggagggagg tatgcgacaa tagccggaca gattggac&a 120 

gacgcttcgg ccgtgacaga ccctgcctac gagaaacagg ttgcccaagc attcgccaac 180 

ctgcgagctt gcct^gctgc agttggagcc acttcaaacg acac~accaa gctcaattac 2^0 

tacatcgtcg actacaaccc gagcaaac-c accgcaattg gagacgggct gaaggctacc 300 

ctrgcecttg acaggctccc tccttgcacg ctggtgccag tgccggccct ggctrcacct 360 

gaatacccct ttgaggttga tgccacggcg ctggttccag gacactcaac cccagacaat 420 

gttgcggacg tggtcgtggt gggcgctggc -fcgagcggtr tggagacggc acgcaaagtc 480 

caggctgccg ggctgtcctg cctcgttctt gaggcgatgg atcgtgtggg gggaaagact 540 

ctgagcgtac aatcgggtcc cggcaggacg gctatcaatg accrcggcgc tgcgcggatc 600 

aatgacagca accaaagcga agtzattcaaa ctacttgaaa ~ tcattt ggagggcgag 660 

ctccagagga cgaccggaaa ttcaatccat caagcacaag acggtacaac cactacagcc 720 

cc^tacggtg attccctggt aagcacaatt ccatcttgtg acgagacctc tgtcgtgrgt 7&0 

agaatacag- cgctgacrcc acatcgtcca gccgagcgag gaggttgcaa gtgcactcgc 84C 

ggaaczcczz cccgcatggt ctcagctgat cgaagagcat agtcttgaag accccaaggc 90C 

gagccctcaa gcgaagcagc tcgacagtgc gagcttcgca cactactgtg agaaggacct 960 

aagcttgcct gctgtnc^cg gcgtggcaaa ccagatcaca cgcgccc:;gc tcggtgtgga 1020 

agcccacgag atcaccatgc tttttctcac cgactacatc aagagtgcca ccggcctcag 1080 

taatattgtc tcggataaga aagacggtgg gcagtatatg cgatgcaaaa caggtzgcgtg 114 0 

tggtgttcnc tcagtgggag actcgtttct tagtggccar tccaggcatg c-agncgcttt 12C0 

gccaigccat gccaaaggaa cttgctccag gctcagtgca cctcaacacc cccg-cgccg 1260 

aaarcgagca gtcggcatcc ggctgtacag tacga"cggc cccgggcggc gtgrtccgaa 1320 

gcaaaaaggt ggcggtttcg C^accgacaa ccttgtarcc caccttgata ttnccaccac 1330 

ctcrtcccgc cgagaagcaa gcattggctg aaaaacccat cccgggctac taragcaaga 1440 

cagccttcgt atgggacaag ccgtgg^ggc gcgaacaagg crtctcgggc gtcctccaar 1500 

cgagctgtga ccccatctca tccgccagag ataccagc&t cgaactcgat: cggcaatggt 1560 

ccattacctg -itecatggtc ggagacccgg gacggaagtg gt:cccaacag tceaagcagg 1620 

tacgacegaa gnc"g"c::gg aaccaactcc gcgcacccta cgagaacgcc ggggcccaag 1680 

tcccagagcc ggccaacgtg ctcgagatcg agcggtcgaa gcagcagtar ttccaaggag 1740 

cgccgagcgt cgt.ctat.gg5 ctgaactgtc tcaacacact gggttcggcg ctcagaacgc 1800 

cgttcaaggg tgctcacttc gttggaacgg agacgtcttt ggtttggaaa gggtacatgg 1360 

a~a~£§15*gef£a~t: ' "acga tcgggr— rargc*ga-ggcg crguayuagr ' tgt: ggcta-gu— ctggtgccag 1-9 2 0 

cagcatag 1928 

75 
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<210> 42 

<2H> 598 

<212> PRT 

<2I3> Rhinocla6iella atrovirens 



<400> 42 



Men 


Ala 


Leu 


Ala 


Pro 


Ser 


Tyr 


He 


Asn 


Pro 


Pro 


Asn 


Leu 


Ala 


Ser 


Pro 


1 








5 










10 










15 




Ala 


Gly 


Tvr 


Ser 


Kis 


Val 


Gly 


Val 


Gly 


Pro 


Asn 


Gly 


Glv 


Arcr 


Tvr 
y 


Ala 








20 










25 










3 0 






Thr 


lie 


Ala 


G" y 


Gin 


He 


G" v 


Gin 


Asp 


Ala 


Ser 


Ala 


Val 


Thr 


Aso 


Pro 






3 5 










40 










45 








Ala 


Tvr 
x _r — 


Glu 


Lys 


Gin 


Val 


Ala 


Gin 


Ala 


Phe 


Ala 


Asn 


Leu 




Ala 






50 










55 










50 










Leu 


Ala 


Ala 


Val 


Gly 


Ala 


Thr 


Ser 


Asn 


Asp 


He 


Thr 


Lys 


Leu 


Asn 


Tvr 












70 




















80 


Tvr 


He 


Val 


Asd 


— y 


Asn 


Pro 


Ser 




Leu 


Thr 


Ala 


He 


^ f 


Asp 


o*y 










85 










90 










95 




Leu. 


1 vs 


Ala 


Thr 


Phe 


Ala 


Leu 


Aso 




Leu 


Pro 


Pro 


Cvs 
w y 2? 


Thr 


Leu 


Val 








100 










105 










110 






Pro 


Val 


Pro 


Ala 


Leu 


Ala 


Ser 


Pro 


Glu 


x y — 


Pro 


Phe 


GlU 


Val 




Ala 






115 










12 0 










125 








Thr 


Ala 


Leu 


Val 


Pro 


(V v 

^ 7 - Jr 


Hi s 


Ser 


Thr 


Pro 


Asp 


Asn 


val 


Ala 


As 
sp 


Val 




13 0 










135 










140 










Val 


Val 


val 


Glv 


Ala 


Glv 


Leu 


Ser 




Leu 


Glu 


Thr 


Ala 




Lys 


Val 


145 










150 










155 










15 0 


Gin 


Ala 


Ala 


Glv 


Leu 


Ser 


Cvs 


Leu 


Va 1 


Leu 


Glu 


Ala 


Met 


Asp 




Val 










165 










170 










175 




Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


Val 


Gin 


Ser 


Gly 


Pro 


Gly 


Arc; 


Thr 


Ala 


He 








180 










183 










190 






Asn 


Asp 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 


Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


val 






195 










200 










205 








Phe 


Lys 


Leu 


Phe 


Glu 


Arc? 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 


Ara 


Thr 


Thr 


Glv 




210 










215 










220 










Asn. 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Glv 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 


Tv>- 


225 










230 










235 










240 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 


Leu 










245 










250 










255 




Leu 


Pro 


Ala 


Trp 


Ser 


Gin 


Leu 


11$ 


Glu 


Glu 


His 


Ser 


Leu 


Glu 


Asp 


Pro 








2 60 










265 










270 






Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 


Gin 


Leu 


Asp 


Ser 


Val 


Ser 


Phe 


Ala 


His 






275 










280 










285 








Tyr 


Cys 


Glu 


jjys 


ASp 


Leu 


Ser 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 


Asn 




290 










295 










300 










Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


Ser 


Met 


305 










310 










315 










320 


Lou 


Phn 




Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asa 


He 










325 










330 










335 




Val 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 


Gly 








340 










345 










350 






Met 


Gin 


Ser 


Leu 


Cys 


His 


Ala 




Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 


Ser 






355 










360 










365 








Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


He 


Glu 


Gin 


Ser 


Ala 


Sar 


Gly 




370 










375 










380 










Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Gly 


val 


Phe 


Arg 


Ser 


Lys 


uys 


va 1 


~TB~5~ 




















395 










4J-0 " 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


He 


Phe 


Ser 


Pro 
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405 










410 










415 




Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Lys 


Ser 


He 


Leu 


Gly 








420 










425 










430 






Tyr 


Tyr 


Ser 


Lys 


He 


val 


?he 


Val 


Trp 


Asp 


Lys 


Fro 


Trp 


Trp 


Arg 


Glu 






435 










440 










445 








Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


He 


Ser 


Fhe 




450 










455 










460 










Ala 


Arg 


Asp 


Thr 


Ser 


lie 


Glu 


Val 


Asp 


Arg 


Gin 


Trp 


Sei- 


He 


Thr 


Cys 












470 










475 










480 


Phe 


Met 


Val 


Gly Asp 


Pro 


Gly Arg 


Lys 


Trp 


Ser 


Gin 


sin 


Ser 


Lys 


Gin 










4S5 










490 










495 




Val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 


Asn 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 








500 










5C5 










510 






Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 


Trp 






515 










520 










525 






Ser 


Lys 


Gin 


Gin 


Tyr 


?fce 


Gin 


Gly 


Ala 


Pro 


Ser 


val 


Val 


Tyr 


Gly 


Leu 




530 










535 










540 










Asn 


Cys 


Leu 


Asn 


Thr 


Leu 


Gly 


Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


?he 


Lys 


Gly 


545 










550 










555 










560 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 


Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Met 










555 










570 










57 5 




Glu 


Gly 


Ala 


lie 


Arg 


Ser 


Gly 


Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 


Val 


Ala 








580 










585 










590 






Ser 


Leu 


Val 


Pro 


Ala 


Ala 























595 

<.210> 43 

<211> 1928 

<212> DNA 

<213> Rliinocladiella atrovirens 
<220> 

<221> intron 

<222> (739) , . . (811) 

<221> intron 
<222> (1134) . . . (llfifi) 

<400> 43 
acggcacrtg caccgagcta 
racgtcggcg ~aggcccaaa 
gacgcttcgg ccgtgacaga 
ctgcgagctt gtctrgctgc 
tacatcgtcg accacaacce 
Cttgcccttg acaggCvCCC 
gaataccrct ttgaggttga 
qttcrcgga.cg tggtcgtggt 
caggctgccg ggctgtcCLg 
ctgagcgtac aarcgggtcc 
aacgacagca accaaagcga 
crccagagga cgaccggaaa 
ccttahggtg attccctggt 
aga^tacagt cgctgactcc 
ggaactcctt cccgcatggt 
gagccctcaa gcgaagcagc 
aaacctgcct gctgttctcg 
agcccacgag at"cagcacgc~Ct"t:trci:cac cgactacatc' - aagagtgcca ccggtcicag"" "TCrStX 
taatattgtc tcggataaga aagacggcgg gcagtatang cgatgcaaaa cacgrgcgtg 1 14 o 

77 



catcaarccc ccaaacctcg cctccccagc agggnattcc 50 

cggagggagg tatgtgacaa tagctggaca gantggacaa 12 0 

ccctgcctac gagaaacagg ttgcccaagc atLcgccaac 180 

agtcggagcc acttcaaacg acattaccaa gctcaaccac 240 

gagcaaaccc accgcaattg gagaugggct gaaggccacc 3 00 

tccttgcacg ccggtgccag cgccggccct ggcttcacct 360 

Lycjuacggcg c^ggttccag gacactcaac cccagacaat 420 

gggcgctggc zf.gngr.ggtt tggagaccjgc ccgcaaagtc C80 

cctqgttcUU gaggcgar.gg atcgtgcggg gggaaagacr 540 

cggcaggacg acratcaatg acctcggcgc ngcguggatc 600 

agrattcaaa ttatttgaaa gatttcattt ggagggcgag 660 

t"caatccat caagcacaac acggtacaac cac^scagct 720 

aagcacaatt ccatccLgtg atgagacctc ^gtcgtgtct 780 

acatcgtcca gctgagcgag gaggttgcaa gtgcacr.cgc S4Q 

ctcagctgat cgaagagcac agtcttgaag accccaaggc 900 

tcgacagtgr. gagcttcgca cactactgtg agaaggarct 960 

gcgtggcaaa ccaga;caca ccjcgctctgc tcggtgtgga 1020 
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tggrgttcrc 
gccatgccac 
aaartgagca 
gtaaaaagg^ 
ctcztcccgc 
tag~cttcg~ 
cgagc^gtga 
ccactacctg 

^acgacagaa 

t.cccagagcc 
cgccgagcgc 
cgtzcaaggg 
aaggggccat 
cagcatag 



tcagtgggac 
gccaaaggaa 
gtcggcatcc 
gg~ggtttcg 
cgagaagcaa 
angggacaag 
ccccatctca 
ttt.catgg~c 

gtctgtc tgg 

gcccaacg^g 
cgtc tatggc 
tg- tcacccc 
acgatcggg t 



actcgtr.-ct 
Cttgttccag 
ggctgtacag 
^taccgacaa 
gcattggctg 
ccg-ggcggc 
tttgccagag 
ggagacccgg 
aaccaac;cc 
ctcgagaicg 
ctgaactgtc 
gctggaacgg 
cagcgaggcg 



tagtggtcat 
gctcagtgca 

tacgateggc 
ccttgtatcc 

aaaaat ccat 

gcgaacaagg 
ataccagcat 
gacggaagtg 
ccgcagccta 
agtggtcgaa. 
tcaacacac t 
-agacgtcttt 
ctgcagaagt 



<210> 44 
<211> 591 
<212> PRT 

<212> Rhinocladi el la at rovirens 



tccaggtatg 
cctcaacdcc 
c tcgggcggc 
caccttgata 
cctgggctac 
c t tctcgggc 
cgaagtcgat 
gtccrcaacag 
cgagaacgcc 
gcagcagtat 
gggttcggcg 
ggt t tggaaa 
tg-ggccagc 



cag 

cccg 

gtgt 

tct 

Lata 

gtcc 

cggc 

tcca 

ttcc 
C tea 
eggt 
ctgg 



cget: t 
cgccg 
tccgaa 
caeca c 
gcaaga 
:ccaat 
aatggt 
agcagg 
cccaag 
aaggag 
gaaege 
a^atgg 
tgccag 



12C0 
1260 
1320 
1380 
144C 
150C 
1560 
162 0 
16SC 
.740 
1300 
1360 
1920 
1923 



<400> 
Met Ala Leu 

Ala Gly Tyr 

Thr lie Ala 
35 

Ala Tyr Glu 
50 

leu Ala Ala 

65 

Tyr He Val 

Leu Lyg Alo 

Pro Val Pro 
115 

Thr Ala L^c 

130 
Val Val Val 
145 

Gin Ala Ala 

Gly Gly LyS 

Asp Leu Gly 
195 

Leu Phe Glu 
210 

Asn Ser lie 
225 

Gly Ser Leu 

?ro Ala Ser 

Ser Pro Gin 
275 



44 

Ala Pro 
5 

Ser Tyr 
20. 

Gly Gin 
Lys Gin 
Val Gly 

Asp Tyr 

85 

Thr Phe 

100 

Ala Leu 

Val Pro 

Gly Ala 

Gly Leu 
165 
Thr Leu 
ISO 

Ala Ala 
Arg Phe 

His Gin 

Leu Ser 
245 
Gin Leu 
260 

Ala Lys 



Ser Tyr lie Asn 
Val Gly 
lie Gly 



Val Ala 
55 

Ala Thr 

70 

Asn Pro 

A"l_n T iff \i 

Ala Ser 

Gly Mis 
135 
Gly Leu 
150 

Ser Cys 

ser val 

Trp He 

His Leu 
215 
Ala Gin 
230 

Glu Glu 
He Glu 
Gin Leu 



Val Gly 
25 

Gin Asp 
40 

Gin Ala 



Ser Asn 
Ser Lys 

A 3TT> A rij 

ICS 
Pro Glu 
120 

Ser Thr 

Ser Gly 

Leu val 

Gin Ser 
185 
Asn Asp 
200 

Glu Gly 

Asp Gly 

Val Ala 

Glu His 
265 
Asp Ser 
2-8-0 



Pro Pro 
10 

Pro Asn 

Ala Ser 

Phe Ala 

Asp He 

75 
Leu Thr 
90 

Leu Pro 

Tyr Leu 

Pro Asp 

Leu Glu 
155 
Leu Glu 
170 

Gly Gly 

Ser Asn 

Glu Leu 

Thr Thr 
235 
Ser Ala 
250 

Ser Leu 
Val Ser 



Asn Leu 
Gly Gly 



Glu Lys Leu Asn Leu Ala Va.1 Leu Gly 



Val Ala 
78 



Ala Val 
45 

Asn Leu 
60 

Thr Lys 

Ala He 

Pro Cys 

Phe Glu 
125 
Asn Val 
140 

Thr Ala 

Ala Met 

Arg Thr 

Gin Ser 
205 
Gin Arg 
220 

Thr Thr 

Leu Ala 

Glu Asp 

Phe Ala 

—2-85- 

Asn Gin 



Ala Ser Pro 
15 

Arg Tyr Val 
30 

Thr Asp Pro 

Arg Ala Cys 

Leu Asn Tyr 
80 

Gly Asp Gly 
95 

Thr Leu Ve.1 
110 

Val Asp Ala 

Ala Asp Val 

Arg Lys val 
160 

Asp Arg Val 
175 

Thr He Asn 
190 

Glu Val Lys 

Thr Thr Ciy 

Ala Pro Tyr 
240 

Glu Leu Leu 

255 
Pro Lys Ala 
270 

His Tyr Cys 



He Thr Arg 
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®100 





290 










295 










3 00 










Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


Ser 


Met 


Phe 


Phe 


Leu 


Thr 


305 










310 










315 










320 


ASp 


Tyr 


lie 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


He 


Val 


Ser 


Asp 


Lys 










325 










330 










335 




Lys 


Asp 


Gly 


Gly 


Glr. 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 


Gly 


Met 


Gin 


Ser 


Leu 








340 










345 










350 






Cys 


His 


Ala 


weu 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Cly 


Ser 


Val 


His 


Leu 


Asn 






355 










350 










365 








Thr 


Pro 


Val 


Ala 


Glu 


He 


Glu 


Gin 


ser 


Ala 


Ser 


Gly 


Cys 


Thr 


Val 


Arg 




370 










375 










380 










Ser 


Ala 


Ser 


Gly 


Gly 


Val 


?he 


Arg 


Ser 


Lys 


Lys 


Val 


Val 


Leu 


Pro 


Thr 


385 










390 










395 










400 


Leu 


Tyr 


Pro 


Thr 


Leu 


He 


Phs 


Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 










405 










410 










415 




Ala 


Leu 


Ala 


Glu 


Lys 


Ser 


He 


Leu 


Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


Val 


Phe 








420 










425 










430 






Val 


Trp 


Asp 


Lys 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 






435 










440 










445 








Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


ile 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Glu 




450 










455 










460 










Val 


Asp 


Arg 


Gin 


Trp 


Ser 


:ie 


Thr 


Cys 


Phe 




val 


Gly Asp 


Pro 


Gly 


465 










470 










475 










480 


Arg 


Lys 


Trp 


Ser 


Gin 


Gin 


Ser 


Lys 


Gin 


val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 










485 










4S0 










495 




Asn 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 








500 










505 










510 






Pro 


Ala 


Asn 


Val 


Leu 


Glu 


:ie 


Glu 


Trp 


Ser 


Lys 


Glr. 


Gin 


Tyr 


Phe 


Gin 






515 










520 










525 








Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 


Gly 


Leu 


Asn 


Cys 


Leu 


Asn 


Thr 


Leu 


Gly 




530 










535 










540 










Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


?he 


Lys 


Gly 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 


545 










550 










555 










560 


Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Met 


Glu 


Gly 


Ala 


He 


Arg 


Ser 


Gly 










565 










570 










575 




Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


val 


Val 


Ala 


Ser 


Leu 


Val 


Pro 


Ala 


Ala 










580 










585 










590 







<210> 45 
<211> 1928 
<2l2> DNA 

<213> Rhinocladiella atrovirens 
<220> 

<221> intrcn 

<222> (733) . . . (811) 

<221> intron 

<c222> (1134) . , . (1185) 



<400> 45 

atggcact^g caccgagcta catcaatccc ccaaacctcg cctccccagc agggrattoc 60 

cacgr,cggcg taggcccaaa cggagggagg tatgtgacaa tagctggaca gattggacaa 120 

gaczgcttcgg ccgtgacaga ccctgcctac gagaaacagg ttgcccaagc attcgccaac 180 

ctgcgagc^t gtcttgctgc agttggagcc acctcaaacg acattaccaa cctcaattac 240 

tacatcgtcg actacaaccc gagcaaactc accgcaattg gagatgggct gaaggctacc 300 

trctgccctcg ar:atj gcjuu^c leer * gca uij ulgy Lgc cag- rgccggccr c^ ggitlu acct ■ fHrfr 

caatacctct ttgaggttga tgctacggcg ctggttccag gacactcaac cccagacaat 420 
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gtrgcggacg rggtcgtggt gggrrgctggc ttgagcgg;:- tggagacggc acgcaasgtc A80 

caggcrgccg ggctgtcctg cctcgttctt gaggcgatgg etcgtgtggg gggaaagact 540 

ctgagcgtac aatngggtcc cgccaggacg ac tarcaatg acctcggcgc tgcg^ggatc 60C 

aacgacagca accaaagcga agtan tcaaa t^atttgaaa gatttcar.tt ggagggcgag 66C 

ctccagagga cgaccggaaa ttcaatccac caagcacaag acggtacaac cactacagct 720 

cccta^gg^g attccctggt aggcacaatt ccatcttgrg atgagacctc tgtcgtgtgr 78C 

agaatacagt cgctgactcc acatcgtcca gctgagcgag caggtcgcaa gtgcactcgc 840 

gcaac" cc" t ccccrcatggt ctcagctgat cgaagagcar agtctzgaag accccaaggc 90C 

gagccctcaa gcgaagcagc tcgacagtgt gagcttcgca cactactgtg agaaggatct 960 

aaacrrgcct gc tgr. tctog gcgtggcaaa ccagatcaca cgcgc ~ c -gc ccggcgtgga 102C 

agcccacgag azcagcatgc tttttctcac cgac::acatc aagag-gcca ccggtctcag 1080 

taatattg^c tcggataaga aagacggtgg gcagratatg cgatgcaaaa caggtgcgtg 1140 

cggtgctctc tcagcgggag actcgtttct tacrtggtcat: tccaggtatg cagtcgcttt .1200 

gccatgccat ctcaaaggaa cttgttccag gcccagtgca cctcaacacc cccgtcgccg 1260 

aaattgagca grcggcatcc ggctgtacag tacgat:cggc cccgggcggc gtgttccgaa 1320 

gtaaaaaggt ggtggtttcg ttaccgacaa cc-tgtatcc caccttgata ttttcaccac 1380 

ctcttcccgc cgagaagcaa gcattggctg aaaaatcca~ cctgggctac 'latagcaaga 1440 

tagtcttcgt atgggacaag ctgtggtggc gcgaacaacc ctzcctcgggc gccccccaa.^ 1500 

cgagctgtga ccccatctca tttgccagag ataccagcat cgaagtcgat cggcaatggi 1550 

ccactaccrg c~ccauggtc ggagacccgg gacggaagtc gicccaacag rccaagcagg 1620 

tacgacagaa g^ctgtcrgg aaccaactcc gcgcagccta cgagaacgcc ggggcccaag 1680 

ccccagagcc ggccaacgtg ctcgagatcg agi.ggt.cgaa gcagcagtat rtccaaggag 1740 

cgccgagcgc cgtctatggg ctgaaccgtc tcaacacact gggcccggcg cccagaacgc 1800 

cgntcaaggg tgctcatztc gttggaacgg agacgccttt ggz z tggaaa gggtacacgg I860 

aaggggcca" acgaccgggt cagcgaggcg cegcagaagt tgtgcctagc ciggrgccag 1920 

cagcatag 1928 



<210> 46 
<211> 591 
<212> PRT 
<2l3> Rhinocl 

<400> 46 
Met Ala Leu Ala ?ro 

1 5 
Gly Tyr Ser His Val 
20 

lie Ala Gly Gin lie 
35 

Tyr Glu Lys Gin Val 
50 

Ala Ala Val Gly Ala 
65 

lie Val Asp Tyr Asn 
35 

Lys Ala Thr Phe Ala 
100 

Val Pro Ala Leu Ala 

115 

Ala Leu Val Pro Gly 

130 

Val Val Gly Ala Gly 
145 

Ala Ala Gly Leu Ser 
165 

Gly Lys Thr Leu Ser 
Asp Leu Gly Ala Ala 



adiella atrovirens 



Ser Tyr lie Asn Pro Pro Asn Ala Ser Pro Ala 

10 15 

Gly Val Gly ?ro Asn Gly Gly Arg Tyr Val Thr 

25 30 

Gly Gin Asp Ala Ser Ala Val Thr Asp Pro Ala 

40 45 

Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys Leu 

55 60 

Thr Ser Asn Asp Tie Thr LyS Leu Asn Tyr Tyr 
70 75 80 

Pro Ser Lys Leu Thr Ala lie Gly Asp Gly Leu 

90 95 

Leu Asp Arg L-eu Pro Fro Cys Thr Leu Val Pro 

105 110 

Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala Thr 

120 125 

His Ser Thr Pro Asp Asn val Ala Asp Val val 

135 140 

Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
150 155 160 

Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 

170 175 
Val Gin Ser Gly Pro Gly Arg Thr Thr lie Asn 
^-8-5 -t9-6 

Trp lie Asn Asp Ser Asn Gin Ser Glu Val Phe 
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g)102 







195 










200 










205 








Lys 


Leu 


Phe 


Glu 




Fhe 


his 


leu 


Glu 


Giy 


Glu 


Leu 


Gin 


Arg 


Thr 


Thr 




210 










215 










220 










Gly 


Asn 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Giy 


Thr 


Thr 


Thr 


Thr 


Ala 


Pro 


225 










230 










235 










24 0 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 










245 










250 










255 




Leu 


Leu 


Pro 


Ala 


Trp 


Ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Glu 


ASp 








260 










265 










270 






Fro 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 


Gin 


Leu 


Asp 


Ser 


Val 


Ser 


Phe 


Ala 






275 










280 










285 








His 


Tyr 


Cys 


Glu 


Lys 


Asp 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 




290 










295 










300 










Asn 


Gin 


lie 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


lie 


Ser 


305 










310 










315 










320 


Met 


Leu 


Phe 


Leu 


Thr 


ASP 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


A sr. 










325 










330 










335 




He 


Val 


ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Giy 


Gin 


Tvr 


Met 


Arg 


Cys 


Lys 


Thr 








34C 










345 










350 






Gly 


yiec 


Gin 


Ser 


Leu 


Cys 


His 


Ala 


Mec 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 






355 










360 










365 








Ser 


val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


He 


Glu 


Gin 


Ser 


Ala 


Ser 




370 










375 










380 










Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Giy 


Val 


Phe 


Arg 


Ser 


Lys 


Lys 


385 










390 










395 










400 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


He 


Phe 


Ser 


Pro 


Leu 










405 










410 










415 




Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Lys 


Ser 


He 


Giy 


Tyr 


Tyr 


Ser 








42 0 










425 










430 






Lys 


He 


Val 


Phe 


Val 


Asp 


Lys 


Leu 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 






435 










440 










445 








Gly 


Val 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 




450 










455 










460 










Ser 


He 


Glu 


val 


Asp 


Arg 


Gin 


Ser 


He 


Thr 


Cys 


Phe 


Met 


val 


Gly 


Asp 


465 










470 










475 










480 


Pro 


Arg 


Lys 


Trp 


Ser 


Gin 


Gin 


Ser 


Lys 


Gin 


Val 


Arg 


Gin 


Lys 


Ser 


Val 










485 










490 










495 




Trp 


Asn 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


Ala 


Giy 


Ala 


Gin 


Val 


Pro 








500 










505 










510 






Glu 


Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Fhs 






515 










520 










525 








Gin 


Ala 


PL O 


Ser 


Ala 


Val 


Tyr 


Gly 


Leu 


At) n 




Leu 


As ii 


Thr 


Ltiu 


Gly 




530 










535 










540 










Ser 


Ala 


Leu 


Arg 


Thr 


?io 


Phe 


Lys 


Gly 


val 


His 


Phe 


Val 


Gly 


Thr 


3J.-J 


545 










550 










555 










560 


Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Meu 


Glu 


Gly 


Ala 


lie 


Ar<5 


Ser 


Gly 










565 










570 










575 




Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 


Val 


Pro 


Ser 


Leu 


Val 


Pro 


Ala 


Ala 










580 










585 










590 







<210> 47 
<2H> 600 
<212> PRT 

<213> Exophiala spinifera 



<400> 47 

-^te L Ala --ljeTx~Aia- Pro Ser Tyr— l-2re— &3T^-Pro--^>ro Asn val Ala- S^r— Pr-e>- 
15 10 15 
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Ala 




Tyr 


Ser 


His 


Val 


Gly Val 


Gly 


?ro 


Asp 


Gly 


Gly 


Arg 


ryr 


val 








20 










25 










30 






Thr 


Lie 


Ala 


Gly 


Gin 


lie 


Gly 


Gin 


Asp 


Ala 


Ser 


Gly 


Val 


Thr 


Asp 


Fro 






35 










40 










45 








Ala 


Tyr 


Glu 


Lys 


Gin 


Val 


Ala 


Gin 


Ala 


?he 


Ala 


Asn 


Leu 


Arg 


Ala 


Cys 




50 










55 










60 










Leu 


Ala 


Ala 


Val 


Gly 


Ala 


Thr 


Ser 


Asn 


Asp 


Val 


Thr 


Lys 


Leu 


Asn 


Tyr 


S5 










70 










75 










80 


Tyr 


He 


Val 


Asp 


Tyr 


Ala 


Pro 


Ser 


Lys 


Leu 


Thr 


Ala 


He 


Gly Asp 


Gly 










35 










90 










95 




Leu 


Lys 


Ala 


Thr 


Pne 


Ala 


Leu 


Asp 


Arg 


Leu 


Pro 


Pro 


Cys 


Thr 


Leu 


Val 








100 










105 










110 






Pro 


Val 


Ser 


Ala 


Leu 


Ser 


Ser 


Pro 


Glu 


Tyr 


Leu 


Phe 


Glu 


Val 


Asp 


Ala 






115 










120 










125 








Thr 


Ala 


Leu 


Val 


Pre 


Gly 


His 


Thr 


Thr 


Pro 


Asp 


Asn 


Val 


Ala 


Asp 


Val 




130 










135 










140 










Val 


Val 


Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


Val 


145 










150 










155 










160 


Gin 


Ala 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


Val 


Leu 


Glu 


Ala 


Met 


Asp 


Arg 


Val 










165 










170 










175 




Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


Val 


Gin 


Ser 


Gly 


Pro 


Gly 


Arg 


Thr 


Thr 


lie 








ieo 










185 










190 






Asn 


Asp 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 


Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


val 






195 










200 










205 








Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


His 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 


Arcj 


Thr 




210 










215 










220 










Thr 


Gly 


Asn 


Ser 


He 


His 


Gin 


Ala 


Gin 


Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


Ala 


225 










23 0 










235 










240 


Pro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 


Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 










245 










250 










255 




Glu 


Leu 


Leu 


Pro 


Val 


Trp 


ser 


Gin 


Leu 


He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 








260 










265 










27C 






Asp 


Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala. 


Lys 


Arg 


Leu 


Asp 


Ser 


Val 


Ser 


Phe 






275 










230 










285 








Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


val 




290 










295 










3C0 










Ala 


Asn 


Gin 


lie 


Thr 


Arg 


Ala 


Leu 


Leu 


Gly 


Val 


Glu 


Ala 


His 


Glu 


He 


305 










310 










315 










320 


Ser 


Ket 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 


Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 










325 










330 










335 




Asn 


He 


Pne 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 


Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 








340 










345 










35C 






Thr 


cUy 


Kct_ 


Gin 


Scr 


He. 


cys 


Hi 


Aln 


Mnn 


SP.r 


~'Y3 


Glu 


T.eu 


vol 


Pro 






355 










360 










365 








Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


Ala 


Glu 


Xle 


Glu 


Gin 


Ser 


Ala 




370 










375 










330 










Ser 


Gly Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 


Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


385 










39C 




















coo 


Lys 


Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 


Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 










405 










410 










415 




Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 


Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 








420 










425 










430 






Leu 


Gly Tyr 


Tyr 


Ser 


Lys 


Tie 


Val 


Pne 


Val 


Tro 


ASp 


Lys 


Pro 


Trp 


Trp 






435 










440 










445 








Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


Gin 


Ser 


Ser 


Cys 


Asp 


Pro 


le 




450 










455 










460 
















Arg 


-Asp^rh-r— S-er-" f±e— Asp 


Val 


Asp- -A-rg— Gi-n- 




-Ser 


lie 


465 










470 










475 










480 
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Thr Cys Phe Met Val Cly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 

4S5 49C " 495 

Lys Gin Val Arg Gin Lys Ser Val Trp Asp Glr. Leu Arg Ala Ala Tyr 

SCO 505 510 

Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu lie 

515 52Q 525 

Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 

530 535 540 

Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro ?he 
54S BSC 55S 560 

Lys Ser val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 

565 570 575 

Tyr Me: Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 

580 585 590 

Val Ala Ser Leu Val Pro Ala Ala 
595 600 

<210> 48 
<211> 1392 
<212> DNA 
<213> Unknown 

<220> 

<221> CDS 

<222> {!),.. (1392) 

<22 3> Cys (-) APAO; removal of cysteine 4 51 
<400> 48 

aaa gac aac gtt gcg gac gtg gta gtg gtg ggc get ggc ttg age ggt 
Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
15 10 15 

ttg gag acg gca cgc aaa gtc cag gec gcC ggt ctg tec tgc etc gtt 
Leu Glu Thr Ala Arg Lys val Gin Ala Ala Gly Leu Ser Cys Leu val 
20 25 30 

ctt gag gcg atg gat cat gta ggg gga aag act ctg age gta caa teg 
Leu Glu Ala Met Asp Arg val Gly Gly Lys Thr Leu Ser val Gin Ser 
35 40 45 

ggt ccc ggc agg acg act ate aac gac etc ggc get gcg tgg ate aat 
Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn 
50 55 SO 

gac age aac caa age gaa gta tec aga ttg ttt gaa aga ctt cat ttg 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 30 

g^g ggc gag ccc cag agg acg act gga aat tea ate cat caa gca caa 
Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Gin Ala Gin 
85 90 95 

gac ggt aca acc act aca get cet rat ggt gac tec ttg ctg age gag 
Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 
100 105 110 



gag gtt gca agr. gca c.tr. gcg gaa etc etc ccc gta tgg :ct cag ctg 
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Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 12D 125 

ate gaa gag ca: age ctt caa gac etc aag gcg age cct cag gcg aag 432 
lie Glu Glu His Ser Leu Gin Asp Lei: Lys Ala Ser Pro Gin Ala Lys. 
130 13S " 140 

egg etc gac agt gtc age etc gcg cac tec tgt gag aag gaa eta aac 480 
Arg Leu Asp Ser Val Ser ?he Ala His Tyr Cys Glu Lys Glu Leu Ash 
145 150 155 160 

ttg CCC get get etc ggc gta gca aac eag ate aca cgc get ctg etc 528 
Leu Pro Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg Ala Leu Leu 
165 170 175 

ggt gtg gaa gec cac gag ate age atg ctt ttt etc acc gac tac ate 575 
Gly Val Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He 
ISO 185 190 

aag agt gec acc ggt etc agt aac acc ccc ccg gac aag aaa gac ggc 624 
Lys Ser Ala Thr Gly Leu Ser Asn lie Phe Ser Asp Lys Lys Asp Gly 
195 200 205 

ggg cag tat atg cga tgc aaa aca ggt atg cag ccg act cgc cac gec 572 
Gly Gin Tyr Kec Arg Cys Lys Thr Gly Met Gin Ser lie Cys His Ala 
210 215 220 

atg tea aag gaa ctt ctt cca ggc tea gcg cac ccc aac acc ccc gtc 72C 
K&n Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val 
225 230 235 240 

get gaa act gag cag teg gca tec ggc tgt aca gta cca teg gec teg 763 
Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 
245 250 255 

ggc gee gtg etc cga age aaa aag gtg gcg gtc teg tea ccg aca acc 816 
Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 
260 265 270 

ttg tat ccc acc ttg aca ttt tea cca ccc ctt ccc gec gag aag caa 864 
Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
275 280 235 

gca ttg gcg gaa aat tct ate ctg ggc tac tat age aag ata gtc ttc 912 
Ala Leu Ala Glu kszi Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe 

2V\) 2Vb 300 

gta tgg gac aag ccg tgg tag cgc gaa caa ggc ttc teg ggc gtc etc 960 
Val Trp Asp Lys ?ro Trp Trp Arg Gl'.i Gin Gly Phe Ser Gly Val Leu 
305 310 315 320 

caa teg age ccc gac ccc acc cca ctt gec age gat acc age ate gac 1008 
Gin Ser Ser Ser Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 
325 330 335 

gtc gat cga caa tgg tec act acc cgt etc atg gec gga gac ccg gga 1056 

-va-1- Aspr-Arg~ Gl:i Tr p-^e r Ilu T hr— Cys Prre— Met Val Gly Asp - Pxc "Gly 

340 345 350 
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egg aag tgg tec caa cag ccc aag cag gta cga caa aag tcz gtc tgg 

Arg Lys Trp Ser Gin Gin Ser lys Gin Val Arg Gin 1-ys Ser V&l Trp 

355 360 365 

gac caa etc cgc gca gec tac gag aac gee ggg gec caa grc cca gag 

Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu 

370 375 380 

ccg gec aac gtg etc gaa acc gag tgg teg aag cag cag tat ttc caa 

Pro Ala Asn Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin 

3S5 ^90 395 400 

gga get ccg age gec g^c tat ggg ctg aac gat etc ate aca ctg ggt 

Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu 11$ Thr Leu Gly 

405 410 415 

teg gcg etc aga acg ccg ttc aag agt gtt cat ttc gtr gga acg gag 

Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 

420 " 425 430 

acg ret zza gtt tgg aaa ggg tat atg gaa ggg gec at a. cga teg ggt 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly 

435 440 445 

caa cga ggt get gca gaa gtt gtg get age ctg ctg cca gca gca tag 

Gin Arg Gly Ala Ala Glu val val Ala ser i.eu Val Pro Ala Ala 

450 455 450 



<210> 49 
<211> 463 
<212> PRT 
<2l3> Unknown 

<220> 

<22 3> Cys (-) APAO; removal of cysteine 4 61 



<400> 49 



Lys 


Asp 


Asn 


Val 


Ala 


Asp 


Val 


Val 


Val 


Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 










5 










10 










15 




Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


Val 


Gin 


Ala 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


Val 








20 










25 










30 






Leu 


Glu 


Ala 


Met 


Asp 


Arg 


Val 


Gly 


Gly 


Lys 




Leu 


Ser 


val 


Gin 


Ser 






35 










40 










45 








Gly 


Pro 


Gly 


Arg 


Thr 




lie 


Asn 


ASP 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 




53 










55 










60 










Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


Val 


Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


His 


Leu 


65 










70 










75 










8C 


Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 


Thr 


Gly 


Asn 


Ser 


lie 


His 


Gin 


Ala 


Gin 










85 




















95 




Asp 


Gly 


Thr 


Thr 


Thr 


Thr 


au 


Pro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 








100 










105 










110 






Glu 


Val 


Ala 


Ser 


Ala 


Ceu 


Ala 


Glu 


Leu 


Leu 


Pro 


Val 


Trp 


Ser 


Gin 


Leu 






115 










120 










125 








He 


Glu 


Glu 


Hi. 3 


Ser 


Leu 


Glr. 


Asp 


Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 














-135 




















Arg 


Leu 


Asp 


Ser 


val 


Ser 


Phe 


Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 
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145 










ISO 










155 










160 


Leu 


?ro 


Ala 


Val 


Leu 


Gly 


Val 


Ala 


Asn 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 










165 










17Q 










175 




Gly val 


Glu 


Ala 


His 


Glu 


He 


Ser 


Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


He 








180 










185 










190 






Lys 


Ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


He 


?ne 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 






195 










200 










205 








Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 


Gly 


Met 


Gin 


Ser 


He 


Cys 


His 


Ala 




210 










215 










220 










Met 


Ser 


Lys 


Glu 


Leu 


Val 


Fro 


Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


225 










230 










235 










240 


Ala 


Glu 


He 


Glu 


Gin 


Ser 


Ala 


Ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 










245 










250 










255 




Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


Lys 


val 


val 


val 


Ser 


Leu 


Pro 


Thr 


Thr 








260 










265 










270 






Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 






275 










230 










285 








Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 


Leu 


Gly 


Tyr 


Tyr 


Ser 


Lys 


He 


Val 


Phe 




290 










295 










300 










Val 


Trp 


Asp 


Lys 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


val 


Leu 


305 










310 










315 










320 


Gin 


Ser 


Ser 


Ser 


Asp 


Pro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


lie 


Asp 










325 










33C 










335 




Val 


Asp 


Arg 


Gin 


Trp 


Ser 


He 


Thr 


Cys 


Phe 


Met 


Val 


Gly 


Asp 


Pro 


Gly 








340 










345 










350 






Arg 


Lys 


Trp 


Ser 


Gin 


Gin 


Ser 


Lys 


Glr. 


Val 


Arg 


Gin 


Lys 


Ser 


val 


Trp 






355 










360 










365 








ASp 


Gin 


Leu 


Arc 


Ala 


Ala 


Tyr 


Glu 


Asn 


Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 




370 










375 










380 










Pro 


Ala 


Asn 


val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


385 










390 










395 










4C0 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 


Gly 


Leu 


Asn 


Asp 


Leu 


He 


Thr 


Leu 


Gly 










405 










410 










415 




Ser 


Ala 


Leu 


Arg 


Thr 


Pro 


Phe 


Lys 


Ser 


Val 


His 


Phe 


Val 


Gly 


Thr 


Glu 








420 










425 










430 






Thr 


Ser 


Leu 


Val 


Trp 


Lys 


Gly 


Tyr 


Met 


Glu 


Gly 


Ala 


He 


Arg 


Ser 


Gly 






435 










440 










445 








Gin 


Arg 


Gly 


Ala 


Ala 


Glu 


Val 


Val 


Ala 


Ser 


Leu 


val 


Pro 


Ala 


Ala 






450 










455 










460 











<210> 50 
<211> 1392 
<212> DNA 
<2 1 3 > Unknown 

<220> 

<221> CDS 

<222> <1) . . . (1392) 

<223> Cys (-> APAO; removal of cysteines 359 and 461 
<400> 50 

aaa gac aac gtt gcg gac gr.g gta g^g gtc ggc get ggc ttg age ggt 
Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
15 10 15 



t tg gag acg -gca— cgc aaa ytc cac gec— g-oc— ggtr-cTig--toe zgc o t-e- -e-trt^- 
Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
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20 25 30 

ctt gag gcg atg gat cgt gta ggg gga aag act ctg age gta caa teg 144 

Leu Glu Ala Me- Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 45 

ggt ccc ggc agg acg act ate aac gac etc ggc get gcg tgg ate aat 192 

Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn 
50 55 60 

gac age aac caa age gaa gta tec aga ttg ttn gaa aga ttt car rtg 240 

Asp Ser Asn Gin Ser Glu Val Ser Arg Leu ?he Glu Arg ?he His Leu 

55 70 75 80 

gag ggc gag c~c cag agg acg act gga aac tea ate cat caa gca caa 2S8 

Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Gin Ala Gin 
85 90 95 

gac ggt aca acc act aca get cct tat ggt gac tec ttg ctg age gag 336 

Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp S^r Leu Leu Ser Glu 
100 1G5 110 

gag gtt gca age gca ctt gcg gaa etc ccc ccc gta egg tec cag ctg 384 

Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp 3er Gin Leu 
115 120 125 

ate gaa gag cat age ctt caa gac etc aac gcg age Cct cag gcg aag 432 

lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Fro Gin Ala Lys 
130 135 140 

egg etc gac agt gtg age ttc gcg cac tac tgt gag aag gaa eta aac 480 

Arg Leu Asp Ser Val Ser ?he Ala His Tyr Cys Glu Lys Glu Leu Asn 

145 150 155 160 

ttg cct get gtt etc ggc gta gca aac cag ate aca cgc get ctg etc 528 

Leu Pro Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg Ala Leu Leu 
165 17C 175 

ggt gtg gaa gec cac gag ate age atg ctt ttt etc ace gac tac ate 576 

Gly Val Glu Ala His Glu lie Ser Ket Leu Phe Leu Thr Asp Tyr lie 
180 135 190 

aag agt gee acc ggt etc agt aat atr ttc teg gac aag aaa gac ggc 624 

Lys Ser Ala Thr Gly Leu Ser Asn lie Phe Ser Asp Lys Lys Asp Gly 
195 200 205 

ggg c&g tat atg cga tgc aaa aca ggt atg cag teg arc teg cat gec 672 

Gly Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser lie Ser His Ala 
210 215 220 

atg tea aag gaa ctt gtt cca cgc tea gtg cac etc aac acc ccc gtc 720 

Ket ser Lys Glu Leu val Pro Gly Ser val His Leu Asn Tar Pro val 

225 230 235 240 

get caa act cag cag teg gca tec ggc zgt aca gra cga teg gec teg 768 

Ala Glu lie Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 

~ - — 250 255- - 
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ggc gcc gtg 
Gly Ala Val 



ttc tat cgg 
leu Tyr Pro 

275 

gca ttg gcg 
Ala Leu Ala 
290 

gta egg gac 
Val Trp Asp 

305 

caa teg age 
Gin Ser Ser 



gtc gat cga 
Val Asp Arg 



egg &ag tag 
Arg Lys Trp 
355 

gac caa etc 
Asp Gin Leu 
370 

ccg gcc aac 
Pro Ala Asn 
365 

gga get ccg 
Gly Ala Pro 



teg gcg etc 
Ser Ala Leu 



deg tet tta 
Thr Ser Leu 
435 

caa cga ggt 
Gin Arg Gly 
450 



ttc cga age 
Ph£ Arg Ser 

260 

acc ttg aca 
Thr leu Tar 



gaa aat tct 
Glu Asn Ser 



aag ccg tgg 
Lys Pro Trp 
310 

tec gac ccc 
Ser Asp Pre 
325 

caa tgg tec 
Gin Trp Ser 

340 

tec caa cag 
Ser Gin Gin 



cgc gca gcc 
Arg Ala Ala 



gtg etc gaa 
Val Leu Glu 
390 

age gcc gtc 
Ser Ala Val 
405 

aga acg ccg 
Arg Thr Pro 
420 

gtt tgg aaa 
val Trp Lys 



get gca gaa 
Ala Ala Glu 



aaa aag gtg 
Lys Lys Val 

265 

tit tea cca 

Phe Ser Pro 
230 

ate ctg ggc 
lie Leu Gly 
295 

tgg cgc gaa 
Trp Arg Glu 



ate tea 1 1 1 

lie Ser ?he 



att acc tgt 
lie Thr Cys 
345 

tec aag cag 
Ser Lys Gin 
360 

tac gag aac 
Tyr Glu Asn 
375 

ate gag tgg 
lie Glu Trp 



tat ggg ctg 
Tyr Gly Leu 



ttc aag agt 
Phe Lys Ser 
425 

ggg tat atg 
Gly Tyr Met 
440 

gtt gtg get 
Val Val Ala 
455 



gtg gtt teg 
Val Val Sel- 



ect ctt ccc 
Pro Leu Pro 



tac tat age 
Tyr Tyr Ser 
300 

caa ggc ttc 
Gin Gly Phe 
315 

gcc aga gat 
Ala Arg Asp 
330 

ttc atg gtc 
Phe Met Vai 



gta cga caa 
Val Arg Gin 



gee ggg gee 
Ala Gly Ala 
330 

"eg aag cag 
Ser Lys Gin 
395 

aac gat etc 
Asn Asp Leu 
410 

gtt cat ttc 

Val His Phe 



gaa ggg gcc 
Glu Gly Ala 



age ctg gtg 
Ser Leu Val 
460 



tta ccg aca 
Leu Pro Thr 
270 

gcc gag aac 
Ala Glu Lys 

285 

aag ata gtc 
Lys lie Val 



teg ggc gtc 
Ser Gly Val 



acc age ate 
Thr Ser He 
335 

gga gac ccg 
Gly Asp Pro 
350 

aag tct gtc 
Lys Ser Val 
365 

caa gtc cca 
Gin Val Pro 



cag tat ttc 
Gin Tyr Phe 



ate aca ctg 
lie Thr Leu 
415 

gtt gga acg 

Val Gly Thr 
430 

ata cga teg 
He Arg Ser 
445 

cca cca gca 
Pro Ala Ala 



acc 815 

Thr 



caa 864 
Gin 



ttc 912 
Phe 



etc 960 

Leu 

320 

gac 1008 

Asp 



gga 1055 
Gly 



tgg 1104 
Trp 



gag 1152 
Glu 



caa 1200 

Gin 

400 

ggt 1248 
Gly 



gag 12S5 
Glu 



ggt 1344 
Gly 



tag 1392 



<210> 51 
<211> 463 
<212> PRT 
< 2 13 >~ Unknown 
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<220> 

<223> Cys (-> APAO; rencval of cysteines 359 and 461 



<4Q0> 51 



Lys 


Asp 


Asn 


Val 


Ala 


Asp 


Val 


Val 


Vel 


Val 


Gly 


Ala 


Gly 


Leu 


Ser 


Gly 


I 








5 










10 










15 




Leu 


Glu 


Thr 


Ala 


Arg 


Lys 


val 


Gin 


AU 


Ala 


Gly 


Leu 


Ser 


Cys 


Leu 


val 








20 










25 










30 






Leu 


Glu 


Ala 


Met 


Asp 


Ar$ 


Val 


Gly 


Gly 


Lys 


Thr 


Leu 


Ser 


val 


Gin 


Ser 






35 










40 










45 








Gly 


Fro 


Gly 


Arg 


Thr 


Thr 


He 


Asn 


Asp 


Leu 


Gly 


Ala 


Ala 


Trp 


He 


Asn 




50 










55 










60 










Asp 


Ser 


Asn 


Gin 


Ser 


Glu 


Val 


Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


His 


Leu 


65 










70 










75 










80 


Glu 


Gly 


Glu 


Leu 


Gin 


Arg 


Thr 


Thr 


Gly Asn 


Ser 


He 


His 


Gin 


Ala 


Gin 










85 










90 










95 




Asp 


Gly 


^hr 


Thr 


Thr 


Thr 


Ala 


Pro 


Tyr 


Gly 


Asp 


Ser 


Leu 


Leu 


Ser 


Glu 








100 










105 










no 






Glu 


Val 


Ala 


Ser 


Ala 


Leu 


Ala 


Glu 


Leu 


Leu 


Pro 


Val 


Trp 


Ser 


Gin 


Leu 






115 










120 










125 








He 


Glu 


Glu 


His 


Ser 


Leu 


Gin 


Asp 


Leu 


Lys 


Ala 


Ser 


Pro 


Gin 


Ala 


Lys 




130 










135 










140 










Arg 


Leu 


Asp 


Ser 


val 


Ser 


Phe 


Ala 


His 


Tyr 


Cys 


Glu 


Lys 


Glu 


Leu 


Asn 


145 










150 










155 










160 


Leu 


Pro 


Ala 


Val 


Leu 


Gly 


val 


Ala 


Asn 


Gin 


He 


Thr 


Arg 


Ala 


Leu 


Leu 










165 










170 










175 




Gly 


val 


Glu 


Ala 


His 


Glu 


He 


Ser 


Met 


Leu 


Phe 


Leu 


Thr 


Asp 


Tyr 


lie 








180 










185 










190 






Lys 


ser 


Ala 


Thr 


Gly 


Leu 


Ser 


Asn 


He 


Phe 


Ser 


Asp 


Lys 


Lys 


Asp 


Gly 






195 










200 










205 








Gly 


Gin 


Tyr 


Met 


Arg 


Cys 


Lys 


Thr 


Gly 


Met 


Gin 


Ser 


tie 


Ser 


His 


Ala 




210 










215 










220 










Kez 


Ser 


Lys 


Glu 


Leu 


Val 


Pro 


Gly 


Ser 


Val 


His 


Leu 


Asn 


Thr 


Pro 


Val 


225 










230 










235 










240 


Ala 


Glu 


lie 


Glu 


Gin 


Ser 


Ala 


ser 


Gly 


Cys 


Thr 


Val 


Arg 


Ser 


Ala 


Ser 










24 5 










250 










255 




Gly 


Ala 


Val 


Phe 


Arg 


Ser 


Lys 


Lys 


Val 


Val 


Val 


Ser 


Leu 


Pro 


Thr 


Thr 






260 










265 










270 






Leu 


Tyr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 






275 










280 










285 








Ala 


Leu 


Ala 


Glu 


Asn 


Ser 


He 


Leu 


Gly Tyr 


Tyr 


Ser 


Lys 


He 


Val 


Phe 




290 










295 










300 










val 


Trp 


Agp 


Lys 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


305 










310 










315 










320 


Gin 


ser 


Ser 


Ser 


Asp 


Pro 


He 


Ser 


Phe 


Ala 


Arg 


Asp 


Thr 


Ser 


He 


Asp 










325 










330 










335 




val 


Asp 


Arg 


Gin 


Trp 


Ser 


He 


Thr 


Cys 


Phe 


Kez 


Val 


Gly 


Asp 


Pro 


Gly 








340 










345 










350 






Arg 


Lys 


Trp 


Ser 


Gin 


Gin 


Ser 


Lys 


Gin 


val 


Arg 


Gin 


Lys 


Ser 


Val 


Trp 






355 










360 










365 








Asp 


Gin 


Leu 


Arg 


Ala 


Ala 


Tyr 


Glu 


Asn 


A* a 


Gly 


Ala 


Gin 


Val 


Pro 


Glu 




370 










375 










580 










Pro 


Ala 


Asn 


Val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


335 










390 










395 










400 


Gly 


Ala 


Pro 


Ser 


Ala 


Val 


Tyr 


Gly 


Leu 


Asr. 


Asp 


Leu 


He 


Thr 


Leu 


Gly 










405 










410 










415 





2g s --j^ v&^r s Th i — Prer~?he~-Eys— s^nr^Va i~ His- ' ?fre~Verl Gly -Thrr- -Gi-n- 

420 425 430 
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Thr Ser Leu Val Trp Lys Gly Tyr >!et Glu Gly Ala He Arg 3er Gly 

435 440 445 

Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val ?ro Ala Ala 
4SC 455 



<2l0> 52 
<211> 1392 
<2l2> DNA 
<■ 2 1 3 > U nknowT. 



<220> 

<221> CDS 

<222> {!)... (1392) 



<223> Cys (-) a?AO; removal of cysteines 163, 3:>9, ana 
461 



<400> 52 

aaa gac aac get gcg gac gtg gta gcg gtg ggc get ggc ttg age ggt 

Lys Asp Asn Val Ala Asp Val val Val Val Gly Ala Gly Leu Ser Gly 

1 5 10 15 



ttg gag acg gca cge aaa gtc cag gec gec ggt ctg age tec etc gtt 
Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Ser Leu Val 
20 25 30 



ctt gag gcg atg gat cgt gta ggg gga aag act ctg age gta caa teg 
Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 £5 



ggt ccc ggc agg acg act ate aac gac etc ggc get gcg tgg ate aat 
Gly Pro Gly Arg Thr 'Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn 
50 " 55 60 



gac age aac caa age gaa gta tec aga ttg ttt gaa aga ttt cat ttg 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu ?he Glu Arg Phe His Leu 
6~5 70 75 80 



gag ggc gag etc cag agg acg act gga aat res ate cat caa gca caa 
Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His G.tr. Ala Gin 
85 90 35 



gac ggt aca acc act aca get cct tat ggt gac tec ttg ctg age gag 
Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 
100 105 HO 



gag gtt gca agt gca ctt gcg gaa etc etc ccc gta teg tct cag ctg 
Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 120 125 



ate gaa gag cat age ctt caa gac etc aag gcg age cct cag gcg aag 
He Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys 
130 135 140 



egg etc gac agt gtg age ttc gcg cac cac tgt gag aag gaa eta aac 
Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn 
1-45 15 0 155 1-G-0- 



90 
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Ctg cc: get 
Leu Pro Ala 



ggt gtq gad 

Gly Val Glu 



aag agt gec 
Lys Ser Ala 
195 

ggg cag tat 
Gly Gin Tyr 
210 

atg tea aag 
Mer Ser Lys 
225 

get gaa att 
Ala Glu lie 



cgc gec ctg 
Gly Ala val 



r-g z&t CCC 
Leu Tyr Pro 
275 

gca ttg gcg 
Ala Leu Ala 
290 

gta tgg gac 
Val Trp Asp 
305 

caa teg age 
Gin Ser Ser 



gtc gat cga 
Val Asp Arg 



egg aag tgg 
Arg Lys Trp 
355 

gac caa etc 

Asp Gin Leu 
370 

ccg gec aac 

Pro Ala Asn 



gtt etc ggc 
Val Leu Gly 
165 

gec cac gag 
Ala His Glu 
180 

ace ggt etc 
Thr Gly Leu 



atg cga tgc 
Met Arg Cys 



gaa ctt gtt 
Glu Leu Val 
230 

gag cag teg 
Glu Gin Ser 
245 

trc cga age 
2he Arg Ser 
260 

acc ttg aca 
Thr Leu Thr 



gaa aa: tct 
Glu Asn Ser 



aag ccg tgg 
Lys ?ro Trp 
310 

tec gac ccc 
Ser Asp Pro 
325 

caa tgg tec 
Gin Trp Ser 
340 

tec caa cag 
Ser Gin Gin 



cgc gca gec 
Arg Ala Ala 



gtg etc gaa 
Val Leu Glu 



gta gca aac 
Val Ala Asn 



ate age atg 
He Ser Met 
185 

agt aa: att 
Ser Asn lie 
200 

aaa aca ggt 
Lys Thr Gly 
215 

eca ggc tea 
Pro Gly Ser 



gca tec ggc 
Ala Ser Gly 



aaa aag gtg 
Lys Lys Val 
265 

ttt tea eca 
Phe Ser Pro 
2B0 

ate ctg ggc 
He Leu Gly 
295 

tgg cgc gaa 
Trp Arg Glu 



ate tea ttt 
He ser Phe 



att acc tct 
He Thr Cys 

345 

tec aag cag 
Ser Lys Gin 
360 

tac gag aac 
Tyr Glu Asn 
375 

ate gag tgg 
He Glu Trp 



cag ate aca 
Gin He Thr 
170 

ctt ttt etc 
Leu Phe Leu 



ttc teg gae 
Phe Ser Asp 



atg cag teg 

Met Gin Ser 

220 

gtg cac etc 
Val His Leu 
235 

tgt aca gta 
Cys Thr Val 
250 

gtg gtt teg 

Val Val Ser 



cct ctt ccc 
Pro Leu Pro 



tac tat age 
Tyr Tyr Ser 
300 

caa ggc tec 
Gin Gly Phe 
315 

ccc aga gat 
Ala Arg Asp 
330 

ttc atg gtc 
Phe Met Val 



gta cga caa 
Vsl Arg Gin 



gee ggg gec 
Ala Gly Ala 
380 

teg aag cag 
Ser Lys Gin 

91 



cgc get ctg 
Arg Ala Leu 
17 5 

acc gac tac 
Thr Asp Tyr 
190 

aag aaa gac 
Lys Lys Asp 
205 

at: teg cat 
He Ser His 



aac acc ccc 
Asn Thr Pro 



cga teg gec 
Arg Ser Ala 
255 

tta ccg aca 
Leu Pro Thr 
270 

gec gag aag 
Ala Glu LyS 
285 

aag ata gtc 
Lys He Val 



teg ggc gtc 
Ser Gly Val 



acc age ate 
Thr Ser He 

gga gac ccg 
Gly Asp Pro 

350 

aag tct gtc 
Lys Ser Val 
365 

caa gtc eca 
Gin Val Pro 



cag tat ttc 
Gin Tyr Phe? 



etc 523 
Leu 



ate 576 
He 



ggc 624 
Gly 



gec 672 
Ala 



gtc 720 
Val 

teg 768 
Ser 



acc 316 
Thr 



caa 864 
Gin 



ttc 912 
Phe 



etc 960 

Leu 

320 

gac 1008 

AST) 



gga 1056 
Gly 



tgg 1104 
Trp 



gag 1152 
Glu 



caa ■ 
Gin 
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385 390 395 400 

gga get ccg age gec gtc tat ggg ctg aac gat etc ate aca ctg ggt 

Gly Ala Pro Ser Ala Val Tyr Glv Leu Asn Asp Leu He Thr Leu Gly 

405 410 415 

r?g gcg etc sea acg ccg ttc aag agt gtt car etc get gga acg gag 

Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His ?he Val Gly Thr Glu 

420 425 43G 

acg tct tta gtt tgg aaa ggg nat atg gaa ggg gec ata cga teg ggt 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly 

435 440 445 

caa cga ggt get gca gaa gtt gtg gcz age ctg gtg cca gca gca tag 

Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala * 

450 455 4 60 



<210> 53 

<2X1> 463 

<212> PRT 

<2l3> Unknown 



<220> 

<223> Cys (-) APAO; removal of cysteines 169, 359, and 
461 



<400> 53 
Lys Asp Asn Val 
L 

Leu Glu Thr Ala 
20 

Leu Glu Ala Met 
35 

Gly Pro Gly Arg 

50 

Asp Ser Asn Girl 
65 

Glu Gly Glu Leu 

Asp Gly Thr Thr 
100 

Glu Val Ala Ser 
115 

He Glu Glu His 
130 

Arg Leu Asp Ser 
145 

Leu Pro Ala Val 

Gly Val Glu Ala 
180 

Lys Ser Ala Thr 
195 

Gly Gin Tyr Met 
210 

Mer Ser Lys Glu 



Ala Asp Val Val 
5 

Arg Lys Val Gin 

Asp Arg Val Gly 
40 

Thr Thr He Asn 
55 

Ser Glu val Ser 
70 

Gin Arg Thr Thr 
85 

Thr Thr Ala ?ro 

Ala Leu Ala Giu 
12 0 

Ser Leu Gin Asp 
135 

val Ser Phe Ala 
150 

Leu Gly Val Ala 
165 

His Glu He ser 

Gly Leu Ser Asn 
200 

Arg Cys Lys Thr 

215 

Leu Val Pro Gly 



Val Val Gly Ala 
10 

Ala. Ala Gly Leu 
25 

Gly Lys Thr Leu 

Asp Leu Gly Ala 
60 

Arg Leu ?he Glu 
75 

Gly Asn Ser lie 
90 

Tyr Gly Asp Ser 

105 

Leu Leu Pro Val 

Leu Lys Ala Ser 
140 

His Tyr Cys Glu 
155 

Asn Gin He Thr 

170 

Met Leu Phe Leu 
135 

He ?he Ser Asp 

Gly Met Gin Ser 

22 0 

Ser Val His Leu 
92 



Gly Leu Ser Gly 
15 

Ser Ser Leu Val 
30 

Ser Val Gin Ser 
45 

Ala Trp Tie Asn 

Arg Phe His Leu 

SO 

His Gin Ala Gin 
95 

Leu Leu Ser Glu 
110 

Trp Ser Gin Leu 
125 

Pro Gin Ala Lys 

Lys Glu Leu Asn 
160 

Arg Ala Leu Leu 
175 

Thr Asp Tyr He 
190 

Lys Lys Asp Gly 
205 

He Ser His Ala 
Asn Tnr Pro Val 
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225 










230 










235 










240 


Ala 


Glu 


lie 


Glu 


Gin 
245 


Ser 


Ala 


ser 


Gly 


250 


Thr 


Val 


Arg 


Ser 


Ala 

255 


Ser 


Gly 


Ala 


Val 


?he 

260 


Arg 


ser 


Lys 


Lys 


Val 
265 


Val 


Val 


ser 


Leu 


Pro 
270 


Thr 


Thr 


Leu 


Tvr 


Pro 


Thr 


Leu 


Thr 


Phe 


Ser 


Pro 


Pro 


Leu 


Pro 


Ala 


Glu 


Lys 


Gin 




27 5 










280 










285 








Ala 


290 


Ala 


Glu 


Asn 


Ser 


Tie 
295 


Leu 


Gly 


Tyr 


Tyr 


Ser 

30C 


Lys 


He 


Val 


Phe 


Val 


Tro 


ASO 


Lvs 


Pro 


Trp 


Trp 


Arg 


Glu 


Gin 


Gly 


Phe 


Ser 


Gly 


Val 


Leu 


305 










310 










315 












Gin 


Ser 


Ser 


Ser 


325 


Pro 


He 


Ser 


?he 


Ala 
330 


Arg 


Asp 


Thr 


Ser 


He 
335 


Asp 


Val 




- Hlj - d 


Gin 
340 


Trn 


Ser 


He 


Thr 


Cys 
345 


Phe 


Met 


Val 


Gly 


Asp 

350 


Pro 


Gly 


A "*~n 

y 


Lvs 




Ser 


Gin 


Gin 


Ser 


r vs 


Gin 


val 


Arg 


Gin- 


Lys 


Ser 


Val 


Trp 


355 










360 










365 










Gin 
37C 


Leu 


Ar a 




Ala 


Tyr 
375 


Glu 


Asi*l 


Al B 


Gly 


Ala 
380 


Gin 


Val 


Pro 


G 1 a 


Pro 


Ala 


ASH 


Val 


Leu 


Glu 


He 


Glu 


Trp 


Ser 


Lys 


Gin 


Gin 


Tyr 


Phe 


Gin 


385 










390 










39 5 










400 


Gly 


Ala 


Pro 


Ser 


Ala 
405 


val 


Tyr 


Gly 


Leu 


Asn 
410 


Asp 


Lea 


He 


Thr 


Leu 
415 


Gly 


Ser 


Ala 


Leu 


Arg 
420 


Thr 


Pro 


Phe 


Lys 


Ser 
425 


Val 


His 


Phe 


val 


Gly 
430 




Glu 


Thr 


Ser 


Leu 
435 


Val 


Trp 


Lys 


Gly 


Tyr 

440 


Met 


GlU 


Gly 


Ala 


He 
445 


Arg 


Ser 


G-y 


Gin 


Arg 
450 


Gly 


Ala 


Ala 


GlU 


Val 
455 


Val 


Ala 


Ser 


Leu 


Val 

460 


Pre 


Ala 


Ala 





<210> 54 

<211> 8 

<212> PRT 

<213> Unknown 

<220> 

<223> Artificial Sequence 

<400> 54 

Gly Gly Gly Ser Gly Gly Gly Ser 
1 5 



<210> 55 
<21l> H 
<212> PRT 

<213> Exophilal spinifera 
<400> 55 

Asp Val Val Val val Gly Ala Gly Leu Ser Gly 
15 10 



93 
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